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of the Growing Volume of 
World Air Traffic 


| eageewirin of another 10 per cent 
increase this year in world air traffic 
suggest that 118 million passengers will 
be flown by commercial airlines during 
1961, compared with 108 million last 
year and 98 million in 1959. 

For the aviation industry this steady 
expansion means a continuing market 
for aircraft engines, for other spares 
and repair work and for all the ancillary 
aircraft servicing and airport equipment 
that goes with intensive airline opera- 
tion. It is not quite so clear whether 
the growing airline activity is the cause 
of useful demand for all the Comet 4s, 
Boeing 707s, Caravelles and Douglas 
DC 8s or whether the production of 
these types, forcing the existing aircraft 
into obsolescence, did not push the 
airlines into lively efforts to match their 
new carrying abilities. 

Sir William Hildred, director general 
of the International Air Transport 
Association, has said in a recent state- 
ment: “To a certain extent airlines 
will be racing the increase in their own 
capacity, but the odds are that they 
will win.” 

An important new group of turboprop 
aircraft from the United Kingdom air- 
craft industry will be coming into service 
during the year, gaining from three 
separate trends: the increasing numbers 
flying abroad for holidays, the rising 
level of air freight, and a new emphasis 
on business flying. These models are 
the Vickers Vanguard and Avro 748, 
the Armstrong Whitworth Argosy and 
the Handley Page Dart Herald. 

Fare reductions taking effect over the 
last 13 months have played an impor- 
tant part in stimulating air traffic. 
No fresh international fare review is 
planned until late in 1962 though air 
cargo rates will be discussed early in the 
year. Major expansion is expected in 
this field. The International Civil 
Aviation Organisation estimates that 
cargo ton-miles increased last year by 
14 per cent to 1,495 million. 

Manufacturing for the aircraft inter- 
ests is furiously competitive, but there 
is no sign that their market is anything 
but expanding. 


Urgent Need for Better 
Air Traffic Control 


The loss of 137 lives in the Brooklyn 
air crash, closely followed by the 
Munich tragedy where at least 49 people 
were killed, many of them on the 
ground, tragically underlined the import- 
ance of swiftly giving airport controllers 
and aircrews better information on 
where planes are in the air, both in 
relation to other aircraft and to ground 
they are passing over. 

Very soon after the two disasters it 
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had been reached between the United 
States Federal Aviation Agency and 
the British Ministry of Aviation in 
relation to secondary radar. 

This form of radar, identifying air- 
craft at greater range and with less 
power than primary radar has definite 
promise of giving greater safety over 
crowded airports. The first of its kind 
was recently put in at London Airport 
for operational trials. 

What secondary radar does for the 
controller on the ground is to give him 
identification of aircraft as they come 
within range. Once he knows the 
type of aircraft he knows its possible 
speeds. A slower aircraft behind one 
of its faster brothers need cause him no 
concern. The reverse position and the 
controller knows that a dangerous 
situation could develop. 

Secondary surveillance radar owes 
its ability to identify at greater ranges 
with less power to its automatic recep- 
tion, from any aircraft which receives 
its beam, of a signal enabling the 
aircraft to be recognised and its bearing 
and distance calculated. 

Both the United States and the 
United Kingdom authorities are shortly 
to issue their required national stan- 
dards and technical characteristics for 
this equipment. 


“‘ Total’? War in 
Petrol Distribution 


A new development in oil distribution 
in Britain took place recently with the 
first appearance of the ‘‘ Total”’ sign. 
Total products are being sold in this 
country by Total Oil Products (GB), 
a wholly owned subsidiary of Campag- 
nie Francaise dés Petroles, the sixth or 
seventh biggest oil concern in the 
world. For a start only motor petrols, 
including two premium grades, auto- 
motive gas oi) and lubricants will be 
sold in Britain. But the long term 
intention is that Total will have outlets 
throughout the British market with a 
full range of petroleum products. 

CFP, the parent company, is 35 per 
cent owned by the French Government. 
Its attempt to secure a foothold in the 
British market is due to its need to dis- 
pose of its growing production of 
Saharan crude. CFP has a half interest 
with the state-owned SN Repal in the 
Hassi Messsoud oil field which is 
expected to produce 9 million tons of 
crude in 1961. In 1960 CFP had some 
20 million tons of crude at its disposal 
including, besides Saharan crudes, its 
23-75 per cent interest in the output 
of the Iraq Petroleum group, its 6 per 
cent share in the Iranian Consortium 
and small amounts from Canada and 
from France itself. All its interests 
add up to a considerable amount of 
crude both now and in the future. 

There are apparently no plans for 
building a Total refinery in Britain. 
Supplies are to be drawn from the two 
CFP refineries in France. 

The move into Britain is not the only 
sign of CFP’s need to expand. Selling 
organisations have been set up in 
France, Belgium, Holland, Germany, 
Italy, Switzerland and Austria. Further 
afield there are Total depots in many 
French Community territories and in 
Australia and South Africa. 

The advent of the French group is 
bound to step up selling pressure. 
Over 90 per cent of British filling stations 
are “tied’’ to one of the existing 
marketing companies so that Total will 





became known that technical agreement 





have to offer substantial inducements to 


4 


retailers to get them to change over. 
They are likely to be only the first of 
several invaders from’ the continent. 


of Faith in the Future 
for UK Shipbuilders 


Perhaps the most disconcerting of the 
observations made by Colonel T. 
Eustace Smith, the president of the Ship- 
building Conference, in his recent survey 
of the industry’s position was the 
remark that by all standards known in 
the pre-war years the existing order 
book of about 3-4 million tons gross, 
valued at over £500 million, was excep- 
tional. 

Colonel Smith qualified these facts by 
recalling that the order book contains 
13 million tons gross still to be laid 
down and in that tonnage are ships 
whose construction is being delayed 
pending an improvement in the trading 
position. 

The comparison with pre-war years, 
when valuable yards and skilled men 
stood idle waiting for a war to bring 
them back to employment, is a chill 
reminder of what may happen as the 
flow of orders trails along, so far behind 
the capacity of the yards of Britain, or 
any other shipbuilding nation. There 
is no country whose new orders are 
coming in at a rate of more than half its 
yearly construction capacity. 

Short of a major rise in the volume of 
world trade there is not much reason to 
expect the terms of freight carryiag 
to make a dramatic swing upwards. 
Some resurgence in the American econ- 
omy is widely expected with a new 
President in office who promises ener- 
getic action and whose economic advi- 
sers have not been afraid to talk of the 
United States recession and their 
intentions to bring more of America’s 
industrial capacity into use. 

If this comes about, and with rising 
levels of production in Europe, Austra- 
lia and many other parts of the world, 
1961 could begin a movement carrying 
the lines on the new orders charts into 
sufficiently steep a rise to keep the yards 
occupied. If the movement does not 
develop then the useful part of the 
UK companies’ order books is not big 
enough to keep at least some of the yards 
out of trouble for many more months. 

One bright light, on the Tyne, is the 
order with Swan, Hunter and Wigham 
Richardson, of Wallsend, for a frigate 
for the Royal Navy and two cargo ships 
for the Clan Line, of London, worth 
altogether some £5 million. 

There is perhaps a parallel for the 
shipbuilders in the action of the British 
motor car firms. Faced with a slump 
in their sales the car industry announced 





that their expansion plans would go on. 
“In this business there is nowhere to 
go but up,” said one famous chairman. 

In shipbuilding there are at least 
some who feel the same way. The 
launching towards the end of last month 
of the World Hope from the new ship- 
yard near Athens, the Hellenic Ship- 
yards, being developed by Mr. Niarchos, 
was a plain indicator of the fact thet 
even now world shipbuilding capacity is 


not stationary. 


British Shipbuilding 
in South America ? 


Management techniques and liaison with 
foreign manufacturers and users are as 





important to the success of a shipyard 






as the skills of its designers and the 
standards of its workmen. 

Sir William Lithgow, chairman of 
Lithgows Limited, and an important 
name in Clydeside shipbuilding, has 
returned from a tour of South America 
and reported that the commercial 
techniques being employed by the 
Italians, the Germans and the Japanese 
are “ very much more enterprising than 
our own.” 

On the prospect of selling ships built 
in Scotland to South American users, 
Sir William expressed his confidence 
that for such work as might be available 
they were as well placed as any yards 
in the world. 

What is most significant for the future 
is Sir William’s statement that the 
Lithgow group is considering establish- 
ing shipyards in a South American 
country, not necessarily only for smaller 
ships. Such a step would be taken not 
only for economic reasons—the labour 
situation is evidently favourable—but 
as an outlet for Lithgow products. 


Government Enthusiasm 


It is plain that if Lithgow’s set up a 
shipbuilding subsidiary in a South 
American country they could well be 
received with enthusiasm by the Govern- 
ment of the particular state. Not only 
would such a step be good for local 
employment, it would also be pleasing 
for national prestige to have a merchant 
marine equipped with home built ships, 
and even to be selling vessels for export. 

On the principle that half a loaf is 
better than none such a move would be 
beneficial to Clydeside. A ship built 
in South America, using equipment 
manufactured on the Clyde would bring 
a substantial part of the contract home 
in the form of work to be done. If 
British shipbuilders do not make these 
arrangements others certainly will. 


and Engineering the 
Food Supplies 


Developments in the food industries 
since at least the outbreak of the 
Second World War have gone in two 
broad directions. More and better 
canning and freezing techniques have 
brought increasing varieties of food to 
wider markets. 

The second direction has been in the 
remorseless removal of distinctive taste 
and character even from what were 
once relatively luxurious foods. This 
is the trend which one fears will one 
day produce the prepacked oyster. 

But in canning and freezing there 
have been undoubted gains. Without 
these processes, said the Duke of 
Edinburgh opening the National College 
of Food Technology, at Weybridge, 
Surrey, recently, it would be almost 
impossible to keep the populations of 
our biggest cities reasonably well fed. 

Sponsored by the Ministry of Educa- 
tion, the college began in London back 
in 1951. Its purpose is to provide 
engineers and scientists for the food 
industries. About a third of the 150 
students are industry sponsored. 

With the swift growth of automatic 
selling machines, the tendency for the 
tea break to disappear in industry in 
favour of a continuous, mechanical, 
service of drinks and snacks, and the 
growing intensification of production in 
everything from chickens and bullocks 
to flowers and market garden produce 
there will be no shortage of oppor- 
tunity for engineers and scientists in 





this satisfying field of industry. 


Metals and Materials 
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Which Paint System Should You Use? 


Choice of a method for coating 
articles is not difficult. Witha 
basic knowledge of the charac- 
teristics of the various pro- 
cesses it is simple to achieve a 
good result, be it in terms of 
money saved or better quality 
of finish. 


¢ COATING processes are judged by what each 

will do, it will be found that they overlap. 
It is worthwhile having a look at them as a whole 
while highlighting the pros and cons of each 
method so that a true comparison can be made 
in relation to the result that is required. That is 
what is being attempted here. 

There are no new methods introduced in this 
article but we have tried to put each process 
in its true perspective as seen through the eyes 
of the average product finisher. The processes 
dealt with range from ordinary brush application 
through spray painting in its various forms to 
other large scale paint application devices of 
mass produced products. 

We are indebted to the Aerograph-DeVilbiss 
Company for assistance given in preparing this 
article. 


Brush Application 

Among the diehards for brush painting is the 
shipbuilding industry. Rust can be covered up 
too easily with a spray gun, but always shows 
up with brush application, so this method is 
retained to make sure that good surface pre- 
paration has been carried out. On wood, which 
is traditionally thought to demand brush appli- 
cation for; primer coats, it has been shown 
pretty conclusively that heating paint and 
spraying it will do the job at least as well. 


Conventional Spraying 

Spraying by compressed air is still the most 
widely used of all painting processes, and there’s 
no reason why it should not stay that way. 
For a high quality finish it is still the fastest 
process, and it allows perfect control of thickness 
on horizontal and vertical surfaces. 

The process’s shortcomings of rebound, 
overspray and solvent fog have led to the many 
variations shown on these pages, but for versa- 
tility and relative simplicity it should live for 
ever. 


Paint Heating 


Paint heating has so many advantages and so 
few disadvantages that it has been hard to 
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present these in a form which is easily understood. 
The main effect on paint is to lower viscosity, 
and most paints attain stability in viscosity as 
their temperature is raised; they thicken again 
when cooled. Thus spraying consistency can be 
controlled without resort to addition or sub- 
traction of thinners. 

On hitting the surface, the paint cools and 
increases in viscosity, so more paint can be 
applied before sagging takes place. But some 
paints need care during heating, and, on some, 
heating has no noticeable effect. In the first 
category come a few paints like melamines which 
polymerise or set above 160° F, and in the second 
come most water-based paints. Another small 
drawback is that it takes time to warm up the 
paint; for small guns there are heaters which 
are fitted inside the container (they are dis- 
connected during spraying), but even for large 
plants where the heating is performed in separate 
tanks, the time to heat up is only tens of minutes. 
Bearing these points in mind, there are many 
advantages, and for the small extra capital 
investment involved, the returns can be very 
high. 


Mistless Spraying 

Low-mist nozzles are attachments to standard 
spraying guns which enable the same atomisation 
to be obtained with lower air velocity. Air line 
pressures, however, are the same as with a 
normal nozzle, and low velocity with good 
atomisation is obtained by air turbulence. 


Mistless nozzles have an extra annulus around the 
paint jet which helps create air turbulence. 














Airless Spraying 

Airless spraying is potentially a very useful 
process for maintenance workers and con- 
tractors who have to tackle large surfaces. In 
this country, though, it could be used more. 
Basically, there’s no air; this means that there is 
nothing to blow paint off the surface as it tries 
to “land.” Atomisation is good, but solvents 
take longer to evaporate, so materials used are 
of high viscosity or make use of quick drying 
solvents. 

One good point, therefore, is practically no 
loss of paint by rebound (it doesn’t avoid over- 
spray losses). But usually the spray pattern with 


Equipment for airless paint spraying in use. 


airless coating is much wider, so it is possible 
to run at very high application rates—well 
into the 30 to 40 fluid ounces per minute range. 
With rebound losses below about 5 per cent, 
this compared well with a high capacity con- 
ventional spray gun running near its limit at 
30 fluid oz per min with losses of around 25 per 
cent. A spray angle of about 65° with little 
overlap is required on each pass with the airless 
gun. 

Airless is not everyone’s answer. For small 
articles its use would be pointless in material 
saved, and compared with spraying with com- 
pressed air, the final paint surface will be good 
rather than superfine. 

It’s going to mean different equipment when 
used, but can mean elimination of spraying 
booths and extensive ventilation. In the paint 
pump, low pressure air at 1001b per sq. in is 
converted to fluid pressure at 2,400 lb per sq. in, 
but this high pressure equipment is now a stock 
item with several makers and is well proven in 
service. 

People who are taking a good look at the 
process are contract painters of such items as 
refinery plant and gas-holders, also shipbuilding 
yards, structural maintenance men, and makers 
of large machinery and machine tools. 


Electrostatic Spraying 

Thoughts of a solvent fire started by an 
electric spark are not too comforting, but with 
present-day generators, even of tens of kilovolts, 
this is unlikely to occur. Electrical character- 
istics are designed to be “flat” so that the 
maximum current is about a fraction of a 
milliamp, or insufficient to cause either a spark 
or a shock for the operator. 

Marching cry of the process is “‘ there is no 
paint loss through rebound or overspray.” 
Immediately, this commends the process for 
articles like bicycle frames and wire products as 
an alternative to dipping. 
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it is not everywhere that the electrical circuit 
can be fitted up—but the process was never 
intended to be a cure-all. Mass production 
lines are the ideal spots, and plans are known of 
at least one auto-engine manufacturer who is 
fitting his lines up to coat cylinder blocks by 
electrostatic spraying. It is claimed that paint 
can be applied at conventional speeds, but one 
evaluation of the process showed that the differ- 
ent action of the atomising gun (centrifugal) 
caused a deterioration in atomisation above 
about 6 fluid oz. per min. Electrostatic charges 
on the paint particles are said to help atomisa- 
tion. 

Capital cost is comparable with airless, but 
there is limited experience in use of generator 
equipment, especially of the newer designs which 
are quite safe in use. Before looking at the 
“‘ whys ’’ there are two more important ‘“* why- 
nots.” First is paint formulation. This will 
mean special thinners to adjust paint’s electrical 
conductivity; also, cellulose and paints with 
highly flammable solvents seem to be non- 
starters; and water-based ones appear to be 
ruled out because their conductivity is too high. 
Second, the article must have a fairly conductive 
surface. It is doesn’t, it must be pretreated. 
Dry wood, plastics and ceramic products of most 
types must be so treated. 

These drawbacks do not mean that electro- 
static spraying will not still be with us in ten 
years—it most certainly will. And by that time 
experience will have shown whether electrical 
generator equipment needs costly maintenance, 
whether there is indeed no fire risk, and whether 
the present limitation on spraying rates can be 
overcome while maintaining good atomisation 
and without having to use a gun any larger than 
those currently used for the process. 


Dip Coating 

Dipping is only justified with large batches or 
for mass production. Certainly it is no good 
just filling up a bath with paint for dipping the 
article unless an indifferent finish can be toler- 
ated. 

Most important aspects of this process are the 
need to design articles for the dipping method, 
and the not-so-simple equipment needed to con- 
trol paint characteristics within fine limits. It 
all boils down to trying to obtain constant film 
thickness without drips and runs on surfaces 
which are at all angles. The article must be 
designed so that when it is suspended, there are 
no paint pockets which don’t drain and so that 
drips from one edge won’t fall on another surface 
of the article. 

Paint formulation for this process needs care 
and depends largely on getting the solvent 
balance right. And, of course, this must be 
maintained for hours on end by continuous 


Chrysler car bodies are dragged through a series 
of dip tanks to effect all finishing processes up to 
the first primer coat. 





adjustment (with a paint circulating system for 
preference). 

The Detroit primer baths for car bodies illus- 
trate the technique of dragging drops off the 
surface by slow extraction from the paint. It is 
commonsense that all sides of the article to which 
paint will reach will be coated, but interesting 
multicolour effects can be obtained by partial 
immersion. Coating large panels for such items 
as car bodies and clothes lockers is the main use, 
but a large number of wire products are also 
coated in this manner to avoid waste of paint 
with conventional spraying. 


Flow Coating 

This process is only economical in mass pro- 
duction lines, as it demands a system of carefully 
placed jets so as to coat complex articles all over 
and evenly. It is superficially similar to dipping, 


and has replaced it in some instances, the main 
reason being that it does not demand such a 
large volume of paint—one-tenth the volume is 
commonly quoted. 

To get good “ flow out’’ of the paint before 
drying out, the article passes through a high and 











Car panels entering a flow coater. Beyond the 
jets are solvent chambers which slow down drying. 


carefully controlled concentration of solvent 
vapour. An outstanding example of time saving 
by this process is in coating a well-known com- 
bine harvester. It takes 10 min to flow coat it 
compared with 2 hours by spray. 


Tumbling 

As a process, tumbling amply describes itself. 
It is interesting to note, though, that it is one 
process where paint utilisation is virtually 100 per 
cent, except for the very small amount which 
adheres to the barrel walls. Some articles such 
as nuts and bolts are difficult to coat by any 
other method, and paint dispersal is good. 

Thus Japanned screws are coated by tumbling 
with a carefuly measured quantity of paint which 
is determined by trial and error. 

It’s not much use being fussy about finish, or 
about stripping off where articles touch one 
another during the last few moments of tumbling, 
for whether the paint dries inside or outside the 
tumbling barrel—these shortcomings cannot be 
avoided. It is a process which makes no bones 
about the quality of the finished article, but 
within these limits it is successful, and there is 
no straightforward alternative to it. 


Curtain Coating 
Curtain coating is like flow coating, only the 





Schematic diagram of a curtain coater. Articles 
cross the gap between the two conveyors. 
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Metals and Materials 


What You Should Consider... . 
Speed.—How fast do you want to apply paint, 
3 or 30 oz a minute? 


Batch Size.— What is the batch size, 1, 50 or 
mass production? 





Budget.—Are you working on a tight budget? 


Paint.—What paint preference have you: water 
or solvent-thinned or viscous? 


Paint Changes.—How often will the paint 
system be changed, each day, week or year? 


Quality.—Must you obtain perfection in your 
coatings or can you tolerate differences in 
coating thickness and a not-quite-smooth 
finish ? 

Article Shape.—What shaped articles will you 
be coating? 

Maintenance.—Is it easy for you to maintain 
mechanical equipment such as compressors? 


Ventilation.—Can you handle paint or solvent 
fog? Booths and ventilation are not always 
needed. 











paint.is “‘ poured ” on to the article from a long 
slit. It therefore descends in a curtain whose 
thickness varies very little from side to side. 
Because of the difficulty in obtaining stable cur- 
tains when they are very thin, this process is 
usually only applied to high speed coating of flat 
surfaces. Speeds commonly encountered are in 
the range 100 to SO0ft per minute. Among 
those industries known to be using curtain coat- 
ing are the furniture trade, where several firms 
are coating table tops in this way. 


Roller Coating 


In the domestic context this means applying 
paint with a roller which has an absorbent and 
paint-holding surface. Various lambswool and 
foamed materials have been tried for rollers, 
and to get an even finish with water emulsions 
some recent models combine the action of roller 
with the after-action of a brush. But cleaning 
out residual paint other’ than those based on 
water consumes a lot of expensive solvent. 

Industrially, the process employs metal, rubber 
or plastic rollers fed by a hopper via intermediate 
rollers. It is used for coating strip, especially 
tinplate. When applying pve plastisols, control 
of slippage can yield a good surface with these 
difficult materials. 


Strip passing over the large roller is coated with 
paint or plastisol in this roller coating installation. 


















Plain Words 


By Capricorn 


FRIEND of mine with the impressive but 
somewhat suspect title of planning 
engineer tells me that shortly before Christ- 
mas he underwent a small but chastening 
experience. 

His job, I gather, leads him to think con- 
stantly of the months ahead, and at that time 
his mind was dwelling on the possibilities of 
1961. Would there be another switch in 
Government defence policy and a further cut 
in the track links which represented such a 
useful fraction of his company’s income? 
Was the time ripe to replace the big vertical 
milling machine? Or would it be better to 
wait a year and make sure the bugs were 
out of the new model? Should his company 
diversify? How about electronics? Too 
competitive? Too complicated? But even 
black boxes needed cabinets. 

He was worried; but prepared. He had 
devised a brilliant scheme. For a week 
he had laboured on a plan, working long 
into the night. His wife had cursed him; 
his children wept for want of versatile com- 
panionship. But the plan was ready. The 
company would be saved £50,000; he would 
be promoted; his wife would get her new 
coat; the boys could have the table-tennis 
table they had coveted so long. 

Of course it meant a bit of tightening up 
in the firm. The drawing office would have 
to come in at 7.15. Half the foundry would 
go on night shift, swapping back to day shift 
every fortnight; and piece work would be 
stopped in favour of a bonus system. The 
works manager would be put in charge of the 
development shop, and the development 
manager would take over the drawing office, 
releasing the chief draughtsman for transfer 
to the Glasgow factory. 

He had conceived the project logically, all 
from his London office. That morning he 
had put the plan to his colleagues. It was 
received in stony silence. 

The office party was a success as usual, 
and he slipped away to buy some seasonable 
liquor. In the wine department of the big 
multiple store he had to queue. He could 
see the assistants working feverishly, but 
progress was slow. Eventually he reached 
the counter and gave his order. The elderly 
but brisk and competent salesman deftly 
wrapped the bottles in crisp curls of brown 
paper. As he did so he confided: “ These 
planners, they don’t know a thing about the 
departments. There they sit telling us how 
to do our jobs; we used to have service lifts 
from the cellars and men to wrap the parcels. 
Now some bright young graduate thinks it 
would be better to do it all ourselves.” 

My friend told me the story ruefully. It 
remind.d me how H. G. Wells in the The 
New Machiavelli had described the way in 
which the hero, in his childhood, had built 
ideal cities from a set of children’s bricks. 
I went one better when I was young: I intro- 
duced woodlice into the labyrinthine corri- 
dors of my architectural creations. 

I don’t suppose the woodlice liked it either. 





Letters to the Editor 


Longevity of the 
DAF Car Belt Drive 


Sir, In his recent letter (ENGNG., 16 Dec. *60, 
p. 816), Mr. H. J. Sinot takes exception to my 
comments on the DAF transmission in my 
article ‘‘ Small Cars Give Stimulus to Research ” 
(14 Oct. 60, p. 531). 

I must first make it clear that not only have I 
had personal experience of the DAF car and 
studied road test reports but also have made 
both theoretical and experimental studies of 
V-belt drives. 

A brief comment such as was contained in my 
article cannot represent a complete appraisal 
and I made no criticism of the DAF transmission 
as such. It is significant that even the smallest 
of the present day large scale production cars in 
Britain uses an engine developing well over 
30 hp. It is also significant that this same car 
gives.a performance far superior to that of the 
DAF. 

Furthermore, it is now considered desirable 
that a conventional synchromesh gearbox should 
have a life of at least 100,000 miles before servic- 
ing and an automatic transmission should surely 
match this figure. 

In view of these points, I still think it unlikely 
that the V-belt friction drive system in its simple 
form would be given serious consideration for 
the British small car. 

Yours faithfully, 
D. J. K. STuarRT, 

Chief Research Engineer, 

British Motor Corporation. 
The Austin Motor Company Limited, 
Longbridge, 
Birmingham. 
28 December, 1960. 


Industry’s Attack on Polio 


Sir, I should like to raise a query concerning 
the Human Element note entitled “ Big 
Industrial Response to Anti-Polio Campaign ” 
(ENGNG., 9 Dec. 60, p. 785). 

Why is vaccination assumed to be the only 
safeguard against polio in the anti-polio cam- 
paign? After all, in the words of the German 
proverb “Mann ist was er isst,” and anyone 
who has given more than a moment’s thought 
to the matter cannot escape from the fact that the 
food we eat should contain all essentials for 
bodily health, without harmful additions; for 
from these essentials the spark of life is main- 
tained. 

There is ample evidence to show that polio 
and other diseases which afflict modern man are 
caused by the consumption of refined civilised 
“‘ foods,” such as white sugar and white flour. 
White sugar can indeed be considered a drug, as 
it is a highly-refined substance that has no natural 
counterpart. All vitamins have been extracted 
from it and essential minerals reduced to insigni- 
ficant quantities. All it possesses is calories— 
400 per 100 grams. 

We all know that foods containing a large 
amount of calories are heat and energy producing, 
but to supply the body with white sugar is like 
putting premium-grade petrol in an engine which 
was never designed for it. Normally, the body 
breaks down starches and fats to form sugars, 
but when white sugar is taken it quickly enters 
the blood stream and the pancreas is overloaded 
by it—indeed this organ may break down and 
produce a diabetic state. 

Moreover, white sugar and white flour rob 
the body of essential “‘ B ” vitamins and calcium. 
Research work by Dr. W. J. McCormick of 
Toronto has shown the close relationship 
between susceptibility to polio and the depletion 
of ““B” vitamins in the body. Polio has often 
been defined as “‘ sugar poisoning.” 

It has been stated by Sir Graham Rowlandson, 
the Polio Committee’s chairman, that the 
anti-polio vaccination confers “lasting immu- 
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nity.” But, in 1957, in England, 32 “* protected ” 
children contracted polio; half of the cases 
being paralytic. In the United States, in 1956, 
in 890 cases, “* protected” children contracted 
polio within 30 days of being vaccinated; more 
than half of them becoming paralytic. Many 
health authorities advise the stopping of polio 
vaccination during hot weather, or during 
epidemics, on the ground that these conditions 
increase susceptibility to the disease in the 
“** protected ” persons (some protection). 

Anyway, the polio virus is present in the 
bodies of even perfectly healthy beings, but it is 
kept in check by natural self regulation; so why 
seek to disturb this balance by adding even dead 
polio viruses? 

Yours faithfully, 
P. COCKADAY. 

Enfield, 
Middlesex. 
21 December, 1960. 


Finding the Ideal Site 


Str, The interesting article ‘‘ The Ideal Site as a 
Point of Equilibrium’ (ENGNG., 12 Aug. ’60, 
p. 210), I find valuable and helpful. 

Perhaps your readers would be interested in 
the following additional references to this 
general topic. I, myself, rediscovered the 
principle and applied it to the design of pipe- 
lines on golf courses and I described my method 
in a brief atticle entitled ‘‘ Economic Pipe Routes 
and Other Straight Line Structures,’ which was 
published in Industrial Wastes, vol. 3, No. 2, 
Mar.-Apl. °58, p. 53. An interesting purely 
geometrical proof of the basic proposition is 
referred to in my article but not given there. 
However, my article does contain one useful 
corollary not given, I believe, in the article in 
ENGINEERING, namely: when a line is to branch 
off from another line of fixed location then the 
application of the rule for economy requires 
that the components of the analogous forces 
in the direction of this fixed line only shall be 
in equilibrium. 

Another prior application in the form of a 
theorem for economic location of an industry 
with respect to its sources of raw material and its 
market appears in Weber’s Theory of Location of 
Industries, an English translation of a book by 
Alfred Weber, edited by C. J. Friedrich (Univer- 
sity of Chicago Press, 1929). The original 
German title is Uber den Standort der Industrien, 
Part I: Reine Theorie des Standorts (Tubinger, 
Mohn, 1909). 

Very sincerely yours, 
W. E. How.Lanp, 
Professor of Sanitary Engineering. 
Purdue University, 
Lafayette, 
Indiana, USA. 
29 December, 1960. 


Anti-Stick Resins 


Sir, In a report on the Corrosion and Metal 
Finishing Exhibition (ENGNG., 9 Dec. ’60, p. 778), 
we were pleased to see a reference to the Lanshield 
Sakaphen range of resins, but are somewhat 
apprehensive that the article might lead readers to 
assume that these special formulations were our 
main production. This is not the case, our main 
products being resins with good corrosion resist- 
ance and temperature compatibility. 

Many engineers do not realise the availability 
of thin corrosion-resistant coatings which have 
also good anti-stick properties. A_ typical 
instance in mechanical engineering is the protec- 
tion of induced draught fans on boilers. Here 
the coating has to resist abrasion by fly-ash 
particles, “* build-up” of dust deposits, and 
dew-point corrosion by sulphuric-acid conden- 
sation, and sometimes corrosion by estuarine 
water sprayed regularly on to the fan in an effort 
to reduce “ build-up.” Anti-stick properties 
would be of little use without the unusually 
high-temperature compatibility of our Lanshield 
Sakaphen in the dew-point range. 








re 


ww 2 


AxNn-s ARDS 1 OR Pw 


—-. 


www Se 


ee 





ENGINEERING 6 January 1961 


Similar novel possibilities are beginning to be 
exploited in the heat-exchange field, where an 
anti-stick and corrosion-resistant resin applied 
to the tubes increases the life of the apparatus, 
but, more important, gives a degree of freedom 
from erosion and scaling that promises high 
designed efficiency throughout that life. 

As a professional engineer, I am enthusiastic 
at the development prospects opening up in 
mechanical engineering with the increasing use 
of plastic coatings and linings for mechanical 


equipment. 
Yours faithfully, 
J. STOTT, 
General Manager. 


Wolseley Holdings Limited, 
Caton Road, 

Lancaster. 

29 December, 1960. 


Reactor Building by Austria 


Sir, In your recent Atomic Review note (ENGNG., 
11 Nov. ’60, p. 648), you refer to the reactor at 
Seibersdorf, Austria, known as the “ Astra,” 
which became critical in September, 1960. 

Concerning the details mentioned, I take the 
liberty to elaborate some of them. Of the stated 
costs of $5,000,000, only 1 million were necessary 
for the reactor itself. Of these, about 80 per 
cent went to Austrian subcontractors of AMF 
Atomics. The latter designed the reactor and 
supervised the manufacture and construction of 
the pool. 

The reactor building, laboratories for elec- 
tronics, physics, chemistry, metallurgy, biology, 
health physics, facilities as workshops, water 
supply and waste disposal, site development and 
all machinery and equipment for the research 
centre were designed, manufactured and con- 
structed by Austrian engineers and contractors, 
under the management of the Osterreichische 
Studiengesellschaft fiir Atomenergie, as owner, 
and of the Osterreichische Elektrizitatswirt- 
schafts-A.G. (i.e., the Austrian power distri- 
bution agency), as architect-engineer-consultant. 

Yours very truly, 
ERNST STRAUSSLER, 
Head of Construction Department. 


Osterreichische Elektrizitatswirtschafts-A.G.., 
Vienna, 

Austria. 

26 December, 1960. 


Nuclear Graphite 


Sir, The article on ‘‘ Nuclear Graphite Offered 
Commercially ” (ENGNG., 23 Dec. ’60, p. 846) 
states that we “condemn” pyrolitic graphite. 
This is very far from the truth. We are very 
interested in pyrolitic graphite as it has properties 
quite different from those of other graphites. It 
is certainly expensive, but there are many appli- 
cations in which it is of especial interest and 
where the cost can be borne. 

You also imply that the examples of our 
processed graphite illustrated in your article are 
all those which have been produced to date. 
This is quite incorrect. We have supplied over a 
hundred samples of differing characteristics and 
applications. 

The main point is that these impregnation 
processes are resulting in the production of 
graphites of quite new and distinct characteristics, 
and that with the bringing into commission of our 
large new, and unique, furnaces we have now 
moved from the laboratory to the production 
phase. 

Yours faithfully, 
E. P. HAWTHORNE, 
Managing Director. 


Hawker Siddeley Nuclear Power Company 
Limited, 

Langley, 

near Slough, 

Buckinghamshire. 

28 December, 1960. 








Events in Advance 


Farming by Power 
Brighton Conference 


orE than a thousand British and overseas 

farmers and agriculturalists are expected 

to attend the tenth National Power Conference 

in The Dome, Brighton, which will be held 
from 7 to 9 February. 

Sir Patrick Hennessy, chairman of the Ford 
Motor Company Limited, will open the pro- 
ceedings and there will be nine sessions during 
the three-day run of the meeting, which will 
have as its overall theme ‘‘ Power to Compete.” 

The conference is being sponsored by the 
Iliffe journals Practical Power Farming and the 
Farmer and Stock-Breeder. Its principal objects 
are to provide opportunities for British and 
overseas farming communities to hear about the 
latest developments in agricultural mechanisation 
rnd to enable discussions to take place regarding 
some of the urgent problems of modern agri- 
culture and finance which confront both large 
and small-scale farmers. 

Admission to the conference is by tickets, 
which are issued free of charge. These, and other 
information, are obtainable from the organiser, 
lliffe and Sons Limited, Dorset House, Stamford 
Street, London, SEI, or by _ telephoning 
WATerloo 3333. 


Laboratory Apparatus 
on Show in London 


OLLOWING upon the success attained by the 
exhibition of laboratory equipment and 
materials in London last June, it has been 
decided to make this show a regular event. 
The Second National Laboratory Apparatus 
and Materials Exhibition will accordingly be 
held at the New Hall of the Royal Horticultural 
Society, Greycoat Street, London, SW1, from 
19 to 22 June, next. 

The event will enable a very wide range of 
products specially designed for use in laboratories 
to be displayed and demonstrated for the benefit 
of scientists and laboratory technicians. Both 
British and overseas equipment will be on show. 
The event is being sponsored by Laboratory 
Practice and the organisers are UTP Exhibitions 
Limited, 9 Gough Square, Fleet Street, London, 
EC4 (telephone: FLEet Street 3172). 


First Domestic Heating 
and Insulation Exhibition 


A® EXHIBITION devoted to domestic heating 
and insulation in the home is arranged 
and will be held at the Free Trade Hall, Peter 
Street, Manchester 2, from 19 to 22 September 
next. 

Admission to this event will be restricted to 
trade buyers during the mornings, but the general 
public will be admitted from 1 p.m. onwards. 
It is hoped that the exhibition will be the first 
of a series based on this theme. The organisers 
are Clarke and Rhodes Limited, 274-278 The 
Corn Exchange, Fennel Street, Manchester 4 
(telephone: Deansgate 6541). 


Plastics in Sheffield 


A Two-pay exhibition and symposium devoted 

to plastics is being staged at the Grand 
Hotel, Sheffield, on 21 and 22 February, by BX 
Plastics Limited. 

It is the organisers’ intention that a series of 
papers on design trends in plastics and the 
technical and other uses of these materials, 
especially in regard to packaging, shall be dis- 
cussed against the background of an exhibition 
of their products. Among the speakers at the 
symposium will be Mr. Raymond A. Silk, 
editor of Packaging News, Mr. Ivan Tarratt, 
member of council of the National Association 
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of Goldsmiths, and Mr. W. E. Martin, sales 
development manager of the organising company. 

There will be three sessions of the symposium 
each day, commencing at 10.30 a.m., 2.15 p.m., 
and 6 p.m., respectively. Further information 
and admission tickets (for which there is no 
charge) may be obtained from the Publicity 
Department, BX Plastics, Limited, Higham 
Station Avenue, Chingford, London, E4, or by 
telephoning LARkswood 5511. 


Drawing Office Equipment 


RRANGEMENTS have been made to hold a 
National Drawing Office Equipment and 
Materials Exhibition at the New Hall of the 
Royal Horticultural Society, Greycoat Street, 
London, SWI, from 5 to 8 June next. 

The event will be the first on this scale to be 
held in the United Kingdom and will provide 
facilities for manufacturers of drawing office 
apparatus and materials to display their special- 
ised equipment in a central venue for the benefit 
of industryge nerally. It is anticipated that 
virtually every requirement for the modern 
drawing office will be on show. 

The exhibition will be open to both British 
and ove.seas equipment and, to date, about 
one-half of the available space has been allotted. 
The organisers are UTP Exhibitions Limited, 
9 Gough Square, Fleet Street, London, EC4 
(telephone: FLEet Street 3172) and it is their 
intention to hold the second exhibition in this 
series in 1963. 


Exhibitions 
and Conferences 


British Furniture Show.—Wed., 1 Feb., to Sat., 
11 Feb., at Earl’s Court, London, SWS. In 
addition to the public section, there will be a 
special sector, sponsored by The Daily Express, for 
trade buyers only. Offices: 17 Berners Street, 
London, W1. Tel. LANgham 5115. 

Marketing and Distribution, Euro-American Seminar. 
—Sun., 5 Feb., to Sat., 25 Feb., at the School of 
Business, Indiana University, USA. Organised 
jointly by Indiana University and the European 
Productivity Agency of the Organisation for 
European Economic Cooperation, 2 Rue André- 
Pascal, Paris 17e. 

Plastics: Symposium on New Developments in.— 
Sat., 11 Feb., at the Bradford Institute of Tech- 
nology. Organised by the Bradford Chemical 
Society, Pastics Institute (Yorkshire Section) and 
the Department of Chemical Technology of the 
Bradford Institute of Technology, in conjunction 
with the Yorkshire Council for Further Education. 
Apply to Mr. R. P. Sheldon, Bradford Institute of 
Technology, Great Horton Road, Bradford 7. 

International Road Federation, Pacific R 
Meeting.—Mon. 27 Feb., to Fri., 3 Mar., at the 
Chevron-Hilton Hotel, Sydney, Australia. Offices 
of the Federation: 1023 Washington Building, 
Washington 5, USA; and Abbey House, Victoria 
Street, London, SW1. Tel. ABBey 6177. 

User Experience of Large-Scale Industrial Vacuum 
Plant, Symposium.—Wed. and Thurs., 1 and 2 Mar., 
at 1 Birdcage Walk, London, SW1. Sponsored by 
the Joint British Committee for Vacuum Science 
and Technology. Organised by the Institution of 
Mechanical Engineers, 1 Birdcage Walk, St. 
James’s Park, London, SWI. Tel. WHitehall 
7476. 

Verona International Fair.—Sun., 12 Mar., to Mon., 
20 Mar., at Verona. Covers agricultural industry 
and agricultural machinery. Offices: Piazza Bra, 

. Verona, Italy. 

American Power Conference, 23rd Annual.—Tues., 
21 Mar., to Thurs., 23 Mar., at the Sherman 
Hotel, Chicago, Ill., USA. Organised by the 
Illinois Institute of Technology, 35 West 33rd 
Street, Chicago 16, Ill., USA. 

Lubrication ing, Symposium.—Thurs., 23 
Mar., at the Institution of Mechanical Engineers, 
1 Birdcage Walk, St. James’s Park, London, SW1. 
Organised by the Institution of Plant Engineers, 
2 Grosvenor Gardens, London, SW1. Tel. SLOane 


0469. 

Temperature: Its Measurement and Control in Science 
and Industry, Symposium.—Mon., 27 Mar., to Fri., 
31 Mar., in Columbus, Ohio, USA. Sponsored by 
the American Institute of Physics, the Instrument 
Society of America and the National Bureau of 
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Standards. Apply to Mr. V. W. Sikora, Instrument 
Society of America, 313 Sixth Avenue, Pittsburg 22, 
Pennsylvania, USA. 

Materials for Electron Tubes and Semiconductor 
Devices, Symposium.—Wed., 5 April, to Fri., 
7 April, at the Benjamin Franklin Hotel, Phila- 
delphia, Pa., USA. Organised by the American 
Society for Testing Materials, 1916 Race Street, 
Philadelphia, Pa., USA. 

ga eo Civil Aviation Organization (ICAO): 
Origin Destination Statistics Panel’s Third 
Bg Tues., 18 April, to Fri., 28 April, in 
Paris. Offices of ICAO: Montreal, Canada. 

Principles of Radiation Protection, Fourth Advanced 
Course on.—Wed., 19 April, to Tues., 18 July, at 
the Reactor School at Harwell. Fee £250, exclu- 
sive of accommodation. Apply to the manager, 
The Reactor School, Atomic Energy Research 
Establishment, Harwell, Berkshire. 

Television and Film Techniques, Convention.—Thurs. 
and Fri., 20 and 21 April, at the Institution of 
Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, WC2. Fee £3 3s Od. Organised 
jointly by the British Kinematograph Society and 
the Television Society. Apply to the convention 
secretary, Television Society, 166 Shaftesbury 
Avenue, London, WC2. Tel. TEMple Bar 3330. 

Illionois Society of Professional Engineers, 76th 
Annual Convention.—Thurs., 20 April, to Sat., 
22 April, in Peoria, Illinois, USA. Apply to 
1108 E. London Avenue, Peoria, Illinois, USA. 

Restaurant and Tourism Exhibition and Confectionery 
Show, International (IGAFA).—Fri., 21 April, to 
Mon., 1 May, 1961, in Munich. Apply to Verein 
Ausstellungspark Munich eV., 14 Theresienhoehe, 
Munich 12. 

Lille International Trade Fair, 36th.—Sat., 22 April, 
to Sun., 7 May, 1961, at Lille. Agents in the 
United Kingdom: Weigel, Leygonie and Co., Ltd., 
31-32 he Street, London, WC2. Tel. TEMple 
Bar 4825 

Handicraft Products, 25th International Trade Fair.— 
Mon., 24 April, to Sun., 14 May, 1961, in Florence. 
Apply to the Mostra-Mercato Nazionale dell 
Actigianato, 1 Piazzo della Liberta, Florence, Italy. 


Meetings and Papers 


Illuminating Engineering Society 
LEEDS 


** Daylighting in Public Buildings,’ by G. Ellis Miles. Leeds 
Centre. British Lighting Council, 24 Aire Street, Leeds 1. 
Mon., 23 Jan., 6.15 p.m. 
LEICESTER 
“ Future Lighting for Night Travel on the Roads ”; discussion, 
to be opened by K. J. Jones and H. R. Ruff. Leicester Centre. 
Sports Club, ~~ Midlands Electricity Board, Leicester. 
Mon., 23 Jan., -15 p.m. 


‘Soohes of Petroleum 
LONDON 


“Queen Elizabeth Islands of Arctic Canada and Their 
Petroleum Prospects,” by A. Bryce Cameron. Wed., 18 Jan., 
p.m. 


Institute of Physics and the Physical Society 


LOND) 
<1 5 Research,” by F. S. Burt. Royal Horti- 
Greycoat Street, SWI. Tues., 


cultural + pyly New Hall, 
17 Jan., 5.45 p 
by Dr. G. E. R. Deacon. Royal 
Greycoat Street, 


“ The Nate at of the Ocean,” 
Swi. 


Horticultural re pp New Hall, 
Wed., 18 Jan., 5.45 p. 

“ Some Physical Potions in Travelling at Supersonic 
Speed,”’ by Dr. F. P. Bowden. Royal Horticultural Society’s 
New Hall, Greycoat Street, SWI. Thurs., 19 Jan., 5.45 p.m. 


Institute of Road Transport Engineers 
LONDON 
“Design of Commercial 
Haulage,” by Mario Persia. 
Adam Street, Adelphi, WC2. Thurs., 19 Jan., 6.30 p.m. 
ACCRINGTON 
“Recent Developments in Head Lighting,” by Dr. J. H. 
Nelson. Northern Centre. Commercial Hotel, Accrington. 
Thurs., 26 Jan., 7.30 p.m. 
CARDIFF 
“Design of Commercial 
Haulage,” by Mario Persia. 
Wales Institute of Engineers, 
20 _ 7.15 p.m. 
LEED 
oe The Work of the Motor Industry Research Association,” 
by J. G. Giles. Yorkshire Centre. Great Northern Hotel, 
Wellington Street, Leeds. Thurs., 19 Jan., 7.30 p.m. 


Institution of Civil Engineers 


Vehicles for Transcontinental 
Royal Society of Arts, John 


Vehicles for Transcontinental 
South Wales Centre. South 
Park Place, Cardiff. Fri., 


LON DON 
* The Choice of Protective Schemes for Structural Steelwork,” 
by F. Fancutt and J. C. Hudson. Tues., 24 Jan., 5.30 p.m.* 
“The Work of the Graduate School of Highway Engineering, 
University of Birmingham”; informal discussion, to be 
introduced by F. D. Hobbs. Traffic Engineering Study 
Group. Thurs., 26 Jan., 5.30 p.m.* 


Institution of Electrical Engineers 
LONDON 
“Economic Heating by Electrode Boilers in Industry,” by 
G. A. Williams. London Graduate and Student Section. 


“ Applications of Microwaves,” by Professor A. L. Cullen. 
South Midlands Electronics and Measurement Group. James 
Watt Memorial Institute, Great Charles Street, Birmingham 3. 
Mon., 23 Jan., 6 p.m.* 
EDINBURGH 

“The Changing Face of Electronics,” by W. E. J. 
South East Scotland Subcentre. Carlton Hotel, 
Bridge, Edinburgh. Tues., 24 Jan., 7 p.m. 


Farvis. 
North 





EEDS 
“ Transistors and All That,” by L. J. Davies. Faraday Lecture. 
peng Midland Centre. Town Hall, Leeds. Thurs., 26 Jan., 
p.m. 
MANCHESTER 
“ Transistors and All That,” by L. J. Davies. Faraday Lecture. 
North Western Centre. Free Trade Hall, Manchester. Tues., 
24 Jan., 7.30 p.m. 
Institution of Engineering Designers 
BRADFORD 
“* Lighting in Home and Industry,” by J. W. Howell. York- 
shire Branch. Midland Hotel, Bradford. Wed., 18 Jan., 
p.m. 


Institution of Engineers and Shipbuilders in Scotland 
GLASGOW 
“* Some oe in Shipbreaking,”” by M. Wilkinson. Tues., 
17 Jan., 6.30 p 


Institution of Heating and Ventilating Engineers 
BIRMINGHAM 

“ High-Velocity Air Conditioning,” by C. P. Swain. Bir- 

mingham Branch. Birmingham Exchange and Engineering 

Centre, Stephenson Place, Birmingham 2. Tues., 17 Jan., 


6.30 p.m 

LEEDS 
“*Warm-Air Door Curtains,” by J. N. Saunders. 
Branch. Great Northern Hotel, Leeds. Wed., 
7.30 p.m. 


Institution of Highway Engineers 
PENRITH 
“Heavy Haulage,” by E. G. Milne. Northern Branch. 
Town Hall, Penrith. Wed., 18 Jan., 6.30 p.m. 


Institution of Locomotive Engineers 
LONDON 
“* Spectrographic Analysis of Crankcase Lubricating Oils as 
a Guide to Preventive Maintenance of Locomotive Diesel 
Engine,” ” by G rrett; and “Control of Quality of 
Crankcase Lubricating Oils of Locomotive Diesel Engines in 
Service,” by S. Bairstow. Institution of Mechanical Engineers, 
1 Birdcage Walk, St. James’s Park, SWI. Tues., 17 Jan., 
5.30 p.m.* 
Institution of Mechanical Engineers 
LONDON 
Applied Mechanics Group. Thurs., 19 Jan. 
has now been cancelled.) 
“Coordination of Experimental Work”; discussion to be 
——- H. J. Watson. Lubrication Group. Mon., 23 Jan., 
p.m. 
“* The Early Development of the Dracone Flexible Barge,” by 
Professor W. R. Hawthorne. Thomas Lowe Gray Lecture. 
Wed., 25 Jan., 6 p.m.* 
CARDIFF 
** Sealing Characteristics of Stuffing-Box Seals for Rotating 
Shafts,” by Dr. D. F. Denny and Dr. D. E. Turnbull. South 
Wales Branch. South Wales Institute of Engineers, Park 
Place, Cardiff. Tues., 24 Jan., 6 p.m. 
LOUGHBOROUGH 
“ Potentialities of Accurate Measurement and Control in 
Engineering,” by Professor J. Loxham. East Midlands 
Branch. College of Further Education, Loughborough. 
Thurs., 26 Jan., 7.30 p.m. 
MANCHESTER 
“Pressure Vessels for Gas-Cooled Graphite-Moderated 
Reactors,”” by M. J. Noone and R. F. Bishop. North Western 
Branch. Rooms of the Literary and Philosophical Society, 
George Street, Manchester. Thurs., 26 Jan., 6.45 p.m. 
READING 
“Organising and Designing for Safety in the Engineering 
Industry ”; discussion to be opened by H. van der Vord. 
Southern Branch. Technical College, Reading. Wed., 
25 Jan., 7.30 p.m.* 
Institution of Mining Engineers 
LONDON 2 
Annual General Meeting. Presidential Address by Mr. R. A. 
Moore. Royal Institution of Naval Architects, 10 Upper 
Belgrave Street, SWI. Fri., 27 Jan., 11.15 a.m. 


Institution of Plant Engineers 
BIRMINGHAM 
“Power Factor Correction of Electrical Plant,” by G. Hoy- 
land. Birmingham Branch. Imperial Hotel, Temple Street, 
Birmingham. Fri., 27 Jan., 7.30 p.m. 
CARDIFF 
** Industrial Flooring,” by E. Davison. 
South Wales Institute of Engineers, 
Tues., 24 Jan., 7.30 p.m. 
LIVERPOOL 
“Steam,” by J. S. Brundrit. 
Branch. Exchange Hotel, 
7.15 p.m. 
SHEFFIELD 
“ Roller Bearings for Some Heavy Engineering Applications,” 
by A. Pollock. Sheffield Branch. Grand Hotel, Sheffield. 
Thurs., 26 Jan., 7.30 p.m. 


Institution of Production Engineers 
LONDON 
“World’s Future Transport Requirements,’ by Sir Percy 
Hunting. The 1961 Lord Sempill paper. Royal Aeronautical 
Society, 4 Hamilton Place, Wi. Wed., 25 Jan., 6.30 p.m.* 
BRIGHTON 
“ An Introduction to the Flow Turning Process,” by E. J. 
Bennett. Brighton Group. Old Ship Hotel, Castle Square, 
Brighton. Wed., 25 Jan., 7 p.m. 
DERBY 


** Manufacture of a Motor Car,”’ by G. Irvin. 

St. James Restaurant, Derby. Fri., 27 Jan., 7 
SHREWSBURY 

“* Latest Developments in Palletisation,’” by J. P. Harvey. 

Shrewsbury Section. New Technical College, Shrewsbury. 

Wed., 25 Jan., 7.30 p.m. 


WORCESTER 
“Gear Cutting,” by J. R. Hopkins. Worcester Section. 
Star Hotel, Worcester. Wed., 25 Jan., 7.30 p.m 
Institution of Structural. Engineers 
LONDON 
“ Design and Construction of Extension to British European 
Airways Engineering Base at London Airport,” by P. B 
Edwards eb R. B. Rigg. Thurs., 26 Jan., 6 p.m.* 
BIRMINGHA 
“ The acme Engineer in the Field of Atomic Energy,” 
by T. C. Waters. Midland Counties Branch. College of 
Advanced Technology, Gosta Green, Birmingham 6. Fri., 
27 Jan., 6.30 p.m. 
EDINBURGH 
“Provisions of the Revised British Standard for the Use of 
Structural Steel in Building: BS 449/1959,” by Walter C. 
Andrews. Heriot-Watt College, Edinburgh. Wed., 25 Jan., 
6.30 p.m. 
GLASGOW 
“Provisions of the Revised British Standard for the Use of 


Yorkshire 
18 Jan., 


(This meeting 


South Wales Branch. 
Park Place, Cardiff. 


Merseyside and North Wales 
Liverpool. Thurs., 26 Jan., 


Derby Section. 
p.m. 
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Structural Steel in Building: BS 449/1959,” by Walter C. 
Andrews. Institution of Engineers and Shipbuilders in 
Scotland, 39 Elmbank Crescent, Glasgow, C.2. Tues., 
24 Jan., 7 p.m. 
Junior Institution of Engineers 
LONDON 

**Pingon Tower Cranes and Their Applications,” by A. H. 
Davies. Fri., 27 Jan., 7 p.m.* 


Liverpool Engineering Society 


LIVERPOOL 
by Professor J. C. West. Royal Institution, 


“* Cybernetics,” 
Colquitt Street, Liverpool. Mon., 23 Jan., 6.30 p.m 


Royal Aeronautical Society 
LONDON 
“Problems of Erosion and Impact,” by Dr. R. N. C. Strain. 


Tues., 24 Jan., 7 p.m. 


Royal Society of Arts 
LONDON 
* Architecture in Transport,” by Dr. Ing. F. F. C. Curtis. 


Wed., 25 Jan., 6 p.m. 
Royal Statistical Society 


EDINBURGH 
** Selection,” by Dr. D. J. Finney. Edinburgh Group. East 
of Scotland College of Agriculture, West Mains Road, 
Edinburgh. Wed., 25 Jan., 7.30 p.m. 
SHEFFIELD 
“How Can Statistics Help the Manager?” 
Sheffield Group. Sheffield University, Firth Building, 
Western Bank, Sheffield. Thurs., 26 Jan., 7 p.m. 


Sheffield Metallurgical Association 
SHEFFIELD 
Annual General Meeting and Presidential Address. BISRA 
Laboratories, Hoyle Street, Sheffield. Tues., 24 Jan., 7 p.m. 


Society of Instrument Technology 
CARDIFF 
“The Fire and Explosion Hazard of Intrinsically Safe 
Instrumentation,” by S. J. Emerson. South Wales Section. 
Welsh —- of Advanced Technology, Cardiff. Wed., 
25 Jan., 6.45 p.m. 
GRANGEMOUTH 
** Boiler House Instrumentation,” by R. Barclay. 
mouth Section. Leapark Hotel, Grangemouth. 
19 Jan., 7 p.m. 
MIDDLESBROUGH 
“The Experimental Investigation of Space,” by Dr. P. J. 
Bowen. Tees-Side Section. Cleveland Scientific and Tech- 
nical Institute, Corporation Road, Middlesbrough. Tues., 
24 Jan., 7.30 p.m. 
WIRRAL 
** Satellite Instrumentation,” by Dr. R. C. Jennison. Chester 
tion. Administration Building, Associated Ethyl Co., 
Ltd., Oil Sites Road, Ellesmere Port, Wirral. Thurs., 26 Jan., 
7 p.m. 
Southampton Metallurgical Society 
SOUTHAMPTON 
“Hot Dip Galvanising,” by M. H. Davis. 
Southampton. Thurs., 26 Jan., 7.15 p.m. 


Television Society 
LONDON 


“* Behind the Eye,”’ by Professor D. M. Mackay. Royal 
Institution, 23 Albemarle Street, WI. Thurs., 26 Jan., 7 p.m. 


West of England Metallurgical Society 
BRISTOL 
“Recent Developments in Metallography,” by Professor 
R. W. K. Honeycombe. College of Technology, Ashley 
Down, Bristol 7. Thurs., 26 Jan., 7.30 p.m. 


by P. J. Stanley. 


Grange- 
Thurs., 


The University, 


The address and telephone number of the headquarters 

of each institution are given below. Meetings in the 

headquarters town are held there unless otherwise 

stated. An asterisk (*) is placed where it is understood 

that refreshments are available prior to the time stated. 

Illuminating Engineering Society, 32 Victoria Street, London, 
S (ABBey 5215) 

Institute of Petroleum; 61 New Cavendish Street, London, WI. 
(LANgham 3583) 

Institute of Physics and the Physical Society, 47 Belgrave Square, 
London, SWI. (BELgravia 61 

Institute of Road Transport Engineers, 1 Cromwell 
Kensington, London, SW7. (KENsington 3744) 

Institution of Civil Engineers, Great George Street, 
SWI. (WHltehall 4577) 

Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, WC2. (COVent Garden 1871) 

Institution of Engineering Designers, 38 Portland Place, London, 

. (LANgham 8847) 

Institution of Engineers and Shipbuilders in Scotland, 39 Elm- 
bank Crescent, Glasgow, C2. (Central 518 

Institution of Heating and Ventilating Engineers, 49 Cadogan 
Square, London, SW1. (SLOane 3158) 

Institution of Highway Engineers, 47 Victoria Street, London, 
SWI. (ABBey 3891) 

Institution of Locomotive Engineers, 28 Victoria Street, London, 

Wi. (ABBey 6672) 

Institution of Mechanical Engineers, 1 Birdcage Walk, St. James’s 
Park, London, SW1. (WHitehall 7476) 

Institution of Mining Engineers, 3 Grosvenor Crescent, London, 
Ss (BELgravia 3691) 


Place, 


London, 


Institution of Plant Engineers, 2 Grosvenor Gardens, London, 
SWI. 


(SLOane 0469) 

Institution of Production Engineers, 
London, W1. (GROsvenor 5254) 
Institution of Structural Engineers, 11 Upper Belgrave Street, 

London, SW1. (SLOane 7128) 

Junior Institution of Engineers, Pepys House, 14 Rochester Row, 
London, (VICtoria 0786) 

Liverpool Engineering Society, 9 The Temple, 24 Dale Street, 
Liverpool 2. (Central 3717) 

Royal Aeronautical Society, 4 Hamilton Place, London, WI. 
(GROsvenor 3515) 

Royal Society of Arts, John Adam Street, 
WC2. (TRAfalgar 2366) 
Royal Statistical Society, 21 

(WELbeck 7638) 

Sheffield Metallurgical Association, 64 Crescent Road, Sheffield 7. 
(Sheffield 52865) 

Society of Instrument heey) 20 Queen Anne Street, 
London, W1. (LANgham 4251) 

Southampton Metallurgical Society. Apply to Mr. S. W. 
Hallwood, Folland Aircraft Ltd., King’s Avenue, Hamble, 
Hants. 

Television Society, 166 Shaftesbury Avenue, London, WC2. 
(TEMple Bar 3330) 

West of England Metallurgical Society. Apply to Mr. P. C. 
Thornton, College of Technology, Bristol. 


10 Chesterfield Street, 


Adelphi, London, 


Bentinck Street, London, WI. 
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Special Article 





Engineering 


The year 1961 will bring the 
centenaries of many notable 
engineering events. 


— HUNDRED YEARS ago, in 1361, the University 

of Pavia was founded by Galleazzo Visconti, 
acting as governor for the absentee Emperor, 
Charles IV. Columbus studied there in the 
15th century, but its chief claim on the attention 
of engineers is that Alessandro Volta (1745-1827) 
was the professor of natural philosophy from 
1774 to 1804 and that it was while he held this 
chair that he invented the Voltaic pile. He 
announced his discovery in a letter, dated 20 
March, 1800, to Sir Joseph Banks, then President 
of the Royal Society. There is a statue to Volta 
in the University and another in his birthplace, 
Como; where, by an irony of technical progress, 
it is almost surrounded by a spider’s web of 
trolley-bus wires. 

In 1561 was born Dr. Duncan Liddel, first 
professor of mathematics at Aberdeen, where he 
held his chair in Marischal College; and also 
(though some say, in 1556) a more renowned 
mathematician, Henry Briggs, first professor of 
geometry at Gresham College, London, and 
Savilian professor of astronomy at Oxford, who 
first calculated complete tables of common 
logarithms and who also invented the decimal 
point. In the same year William IV, Landgrave 
of Hesse, founded his short-lived observatory at 
Cassel, a city now much more widely known as a 
centre of engineering manufacture, and the 
birthplace of Dr. Ludwig Mond. Probably the 
greatest event of 156!, however, was the birth 
of Francis Bacon, first Lord Verulam, “the 
father of refrigeration.”” He cannot have been 
the first to observe that extreme cold delays 
the putrefaction of flesh tissues, but he was the 
first to put it scientifically to the test; it was as 
the result of a chill caught when stuffing a fowl 
with snow for this purpose that he died in 1626. 


BEGINNINGS OF CHEMISTRY 


In another 100 years, natural philosophy was 
advancing apace. In 1661 Christiaan Huyghens 
(1629-1695) invented the manometer and James 
Gregory (1638-1675) the reflecting telescope; and 
Robert Boyle (1627-1691), a founder of the 
Royal Society, inventor of the hydrometer and 
formulator of Boyle’s Law, published his 
Philosophical Essays and also The Sceptical 
Chymist, which has some claim to be regarded 
as the basis of modern chemistry. In 1661, too, 
was born David Gregory, nephew of James 
Gregory and like him an astronomer. He was 
appointed professor of mathematics at Edinburgh 
when only 22, and at 30 was Savilian professor 
of astronomy at Oxford. He was a friend of 
Newton, who, incidentally, was admitted to 
Trinity College, Cambridge, in 1661. 

Deserving of a paragraph to himself is 
Christofer Polhammar or Polhem, of Sweden, 
who was born on 18 December, 1661, and, after 
practising as a mining engineer for half ‘of a 
normal working life, turned civil engineer at the 
age of 53 and constructed the remarkable canal 
lock at Trollhattan, Sweden, which is still to be 
seen there, when he was 88. Five years before 
he died (in 1751) he completed what he termed 
his “‘ patriotic testament of inventions’; it was 
published in 1761, the centennial year of his 
birth, and provides strong evidence that, in the 
design of rolling mills, he was at least 40 years 
ahead of Henry Cort. Moreover, he had con- 
structed a reversing mill, and was rolling profile 
iron and not only sheet. The late J. G. A. 
Rhodin, who contributed to the Newcomen 
Society in 1926 (Trans., vol. VII, p. 17) a paper 
on Polhammar which stands almost alone as an 
English record of his work, described him as 
“the Archimedes of the North”. 

By 1761 engineering was beginning to be 
recognised as a pursuit somewhat apart from 
manifestations of “ natural philosophy,” though 


’ 


Centenaries 


the division was not yet clearly marked and 
many of the foremost practitioners had their feet 
firmly set in both camps. In that year died 
Bernard Forrest Bélidor, author of the famous 
four-volume treatise on Architecture Hydraulique 
(Paris, 1737-53), still an accepted classic; John 
Dollond, the French optician, who had received 
the Copley Medal of the Royal Society four years 
earlier for his invention of the achromatic tele- 
scope; Stephen Hales, cleric, physiologist, a 
founder of the Royal Society of Arts and a 
pioneer of artificial ventilation, who did much to 
improve living conditions on board ship during 
long voyages; Joshua Ward, who first produced 
oil of vitriol on a commercial scale; and Pieter 
van Musschenbroek, of Leyden, reputed inventor 
of the Leyden jar—though he was anticipated in 
this by his German contemporary, von Kleist. 

To set against this formidable casualty list there 
are not so many notable replacements, but one 
of them stands out for the scale, the variety and 
the permanence of his work: John Rennie, whose 
** extensive and various employment as civil and 
mechanical engineer” (to use the words of 
Smiles) included docks, harbour works, canals 
and river navigations, mills, waterworks, Fen 
drainage and many bridges, among them the old 
Waterloo and Southwark Bridges over the 
Thames and his last great work, which he did 
not live to see completed, the new London Bridge 
of 1831. As engineering adviser to the Admir- 
alty, he was largely instrumental in overcoming 
the initial repugnance of Their Lordships towards 
the. use of steam, by demonstrating to them the 
value of steam tugs in assisting sailing vessels 
into and out of harbours. There is a memorial 
plaque to him in Stamford Street, London, SE1, 
where he lived, and another on the south abut- 
ment of the new Waterloo Bridge, but his greatest 
memorial in London is to be found in the London 
and East India Docks. It was in the year of 
Rennie’s birth that James Brindley completed 
the Bridgewater Canal. 

In 1761 the Society of Arts (not yet domiciled 
in the Adelphi) held the first of all the long line of 
industrial exhibitions; a small affair, consisting 
of models that had come into the Society’s 
possession following awards to inventors, but 
the direct progenitor of the Great Exhibition 
of 90 years later. 

Some great names have been cited above in 
association with 1761, but the greatest is still to 
be mentioned, if the basis for that judgment is 
ultimate benefit to the human race—John Harri- 
son (1693-1776), who solved, with his chrono- 
meter, the age-old problem of determining 
longitude at sea. It was on 18 November, 1661, 
that HMS Deptford left Portsmouth for 
Jamaica, taking with her the fourth of his series 
of timekeepers, on the construction of which 
Harrison had already spent 32 years. Nine days 
later, by dead reckoning, the ship’s longitude 
was 13°50’ West of Greenwich. Harrison’s 
son, William, who was in charge of the chrono- 
meter, maintained that it was 15° 19’ W., and 
that Madeira would be sighted next day—which 
it was. Until then (to quote the late Lieutenant- 
Commander Rupert T. Gould, who spent 12 
years in overhauling and repairing Harrison’s 
four timekeepers) the sea had taken “‘ a dreadful 
annual toll of ships, and cargoes, and men’s 
lives ’’ for want of means to determine longitude 
when out of sight of land... . “It was John 
Harrison who, first of all men, showed the world 
that that annual tribute of ships and treasure and 


blood . . . need be paid no longer, nor ever 
paid again. Such was this man’s service to 
humanity.” 


Science and engineering alike constantly ex- 
panding their frontiers, it is not surprising that 
the events and famous names associated with the 
year 1861 are so numerous that they can be no 
more than listed briefly. To begin, as before, 
with the necrology: in 1861 died Samuel, Clegg 
pioneer of the town gas industry; John Heath- 


coat, inventor of lace-making machines; Eaton 
Hodgkinson, sometime professor of mechanical 
engineering at University College, London; 
Joseph Maudslay, son of the famous Henry and 
a founder member of the (now Royal) Institution 
of Naval Architects; and Macgregor Laird, 
who was mainly responsible, in 1838, for sending 
the paddle steamer Sirius on the first all-steam 
voyage across the Atlantic. ; 

Infants of 1861 who were to make some mark 
in the fields of engineering and science included 
Professor Arthur George Perkin (died 1937), 
second son of Sir William Perkin of aniline dye 
fame, and professor of colour chemistry and 
dyeing in the University of Leeds; Samuel 
Franklin Cody, pioneer aviator and _ aircraft 
constructor; Sir Maurice Fitzmaurice, con- 
sulting engineer, President of the Institution of 
Civil Engineers in 1916-17 and engineer of the 
Rotherhithe Tunnel, the new Vauxhall Bridge, 
and other public works; and a baker’s dozen 
of eventual holders of Whitworth Scholarships, 
including Ernest Richard Dolby, who, on 
12 January, 1923, proposed the formation of the 
Whitworth Society and was appointed its first 
Hon. Secretary. 

The events of 1861 which deserve to be kept 
in mind a century later are many, and varied 
enough to provide something memorable for all 
technical tastes. Robert Wilhelm Bunsen and 
Gustav Robert Kirchhoff, joint inventors of the 
spectroscope, in 1861 discovered by its aid and 
succeeded in isolating the elements rubidium and 
caesium, and Sir William Crookes, by the same 
technique, discovered thallium. James Clerk 
Maxwei! published his Physical Lines of Force, 
and Professor James Thomson, elder brother of 
Lord Kelvin, in an address to the British Associa- 
tion at Manchester, proposed (and effectually 
introduced) the use of V notches for measuring 
water flow. Michael Faraday (1791-1867), under 
pressure of advancing years and declining health, 
retired from the professorship at the Royal 
Institution which he had held with such distinc- 
tion for 34 years; and Beauchamp Tower, later 
to become assistant to William Froude and, 
later still, a pioneer experimenter in the fluid 
lubrication of bearings, entered Sir William 
Armstrong’s Elswick Works as a pupil. 


FIRST IRON WARSHIP 

HMS Warrior, Britain’s first iron warship, 
was completed in 1861, and a number of addi- 
tional iron warships were laid down; one of 
them, the Agincourt, after 50 years as a coal 
hulk, is now being broken up by Thos. W. Ward, 
Limited, at Grays, Essex. She was built by 
Laird Brothers, at Birkenhead; newly function- 
ing under that title, as it was only at the end of 
1860 that John Laird had severed his connection 
with the business in order to stand for Parlia- 
ment, which he entered in 1861 as first Member 
for Birkenhead. The first man selected by the 
Admiralty from the Royal Dockyards to super- 
vise the construction of iron ships was William 
Pearce, appointed in 1861 to take charge of 
HMS Achilles at Chatham. Eventually he 
became Sir William Pearce, Bart., M.P., head of 
the Fairfield shipyard at Govan. In 1861, too, 
Robert Napie-, on the Clyde, had launched the 
Scotia for the Cunard Line; second only in size, 
at her launch, to the Great Eastern and the last 
paddle steamer on the North Atlantic service. 
Industrial centenaries of note are those of the 
Birmingham Small Arms Company and of 
Jj. Blakeborough and Sons, Brighouse, both 
founded in 1861. 

In the same year, the first oil cargo (in barrels) 
crossed the Atlantic; George Francis Train laid 
down three tramways in London, the first being 
from Marble Arch to near Notting Hill; and 
three new steam road vehicles made their appear- 
ance, designed, respectively, by a youth of 16 
named Rookes Evelyn Bell Crompton, W. O. 
Carret, and Alfred Fernandez Yarrow, then aged 
19, in conjunction with his friend, J. B. Hilditch, 
who was 18. The Yarrow and Hilditch car was 
built for them by T. W. Cowan, father of Colonel 
P. J. Cowan, a former Editor of ENGINEERING. 








Special Article 


ENGINEERING 


6 January 1961 





Line Management and the Consultant 


As industry has become more 
specialised and more complex, 
the consultant’s expertise in 
the application of manage- 
ment techniques has become 
increasingly vital to line man- 
agement. 


GENERATION ago, industry was run by the man- 
ager. Today it is run by a newly prominent 
species, the consultant. From multi-telephoned 
and carpet-fitted offices in the West End and 
the Thames Valley and South Manchester, the 
consultant has infiltrated the massive factories 
and the tiny workshops, spreading his gospel 
with quiet but Messianic fervour. 

The spreading of this gospel has been rapid, 
and in recent years the consultant has multiplied 
significantly. In 1925 there were only two or 
three people practising consultancy in this 
country and by 1939 their number had increased 
slowly to about 100. After the war came the 
great increase. There were approximately 400 
consultants in Britain by 1950 and today, a 
decade later, there are between 1,300 and 1,500, 
some working for big firms with over 300 men 
in the field and others for one-man or two-man 
firms. Fortified by the respectability lent by the 
BIM Register of Management and Industrial 
Consultants and, since 1956, by the Management 
Consultants Association, the power and import- 
ance of the consultant has grown and is growing. 
In fact, any restriction on the future growth of 
his activities is more likely to be caused by a 
shortage of people suited and trained for con- 
sultancy work than by a shortage of consultancy 
work itself. 

Managers may not believe this—they may 
insist, ““ Wouldn’t have ’em in the place! Trying 
to tell me how to run my business! ’”—but this 
attitude is the voice of last-ditch conservatism in 
the inevitable process that, every day, is putting 
the consultant more firmly in control of industry. 
The manager who stipulates, “ Always vet ’°em 
first! Always make sure they’re qualified for the 
job!” has already conceded victory to the 
consultant—he is merely haggling over the 
terms of his surrender. Each hour of each day— 
for his Machiavellian machinations are not 
stilled while the unsuspecting manager sleeps at 
night—the consultant is relentlessly at work, 
softening up the opposition here or, when the 
time is ripe, condemning it there. 

Sometimes, of course, the manager buys the 
consultant off with a plum job, complete with 
plum car and plum expenses, but this is the 
philosophy of Canute. The consultant who 
becomes a manager is soon himself at the mercy 
of more consultants. No man can have a foot 
in both camps. It is a difference of kind, not of 
degree, and the consultant who sells himself to 
the opposition is lost for ever. 


WHY CONSULTANCY ? 


The big companies might like to think they 
are above this struggle—that this is essentially the 
battle of the small fry—but they delude them- 
selves gravely. It might be true that they do 
not actually call in Fenwick, Gore and Partners 
or Incorporated Consultants Limited or any 
other cryptically named outside organisation, 
but this is not because they do not need the 
consultant. It is because the consultant has 
already penetrated into their industrial empire 
and has even put himself on their payroll. 

A consultant is as much a consultant when he 
operates from Bloggs and Company’s central 
work study service or from their organisation 
and methods department as when he emanates 
from those plush offices in London. Indeed, the 
influence of the internal consultant is probably 
the more complete for being the less suspected. 
But, since it is not our purpose to unearth 
internecine strife within the giants of British 


industry, let us avoid specific mention of these 
fifth columnists and talk only of the broad 
generic term, consultant. 

The consultant has a distinguished if, until 
the last two decades, little publicised history. 
He was appreciated by the ancient Greeks. As 
long ago as the 7th century BC they appointed 
a consultant named Solon—doubtless of Messrs. 
Solon and Partners Limited—to draw up a new 
constitution for the city state of Athens. Rather 
more recently, a Mr. Adam Smith produced a 
famous and unsolicited analysis of the pin 
manufacturing process, thus preparing the way 
for the consultant’s involvement in industry. 
Then F. W. Taylor came along to sort out the 
Bethlehem Steelworks and assure the industrial 
future of the consultant. The Gilbreths carried 
on his work in the USA and then, in the mid- 
1920’s, Bedaux introduced management con- 
sultancy to this country. Bedaux’s invasion met 
an unfortunate reception, perhaps, but his 
disciples remained and were among the successful 
pioneers of British management consultancy. 

One very good reason for the present day 
importance and omnipresence of the consultant 
is the sheer specialist technical knowledge now 
required to make industry tick. There is a 
constant development of old technologies and 
emergence of new ones, and expert knowledge 
of them must be bought quickly if firms are to 
keep up with the industrial Joneses, both at 
home and abroad. The significance of the 
consultant as a universal provider of this tech- 
nical expertise is probably obvious enough. In 
fact, the consulting engineer was making a vital 
contribution in the field of technology long 
before the wider onslaught of his colleague, the 
industrial and management consultant. 

But the major part of the consultant’s work is 
not concerned with the technologies so much as 
with management and management techniques. 
He is used less as a source of information and 
advice on the developing uses and performances 
of plant and materials than he is as a fountain 
of knowledge on the tools of modern so-called 
scientific management. It is not that the con- 
sultant has produced these management tools 
out of a hat, but that the management tools have 
called forth the consultant and established him 
as a necessary fact of industrial life. 

While the manager is busy managing, the 
consultant is becoming more and more expert 
in the methods of modern management and, 
consequently, more and more indispensable to 
modern industry. The gulf between them is 
growing, and the manager is becoming more 
vulnerable to the consultant’s glib spiel of work 
study and cost analysis, production planning 
and production control, planned maintenance, 
organisation and methods, budgetary control and 
stock control, mechanical handling and factory 
layout, and all the other management techniques. 
Once his foot is securely in the door, the con- 
sultant talks abstrusely of standard hours and 
standard costing, rating and normalised times, 
activity sampling and ratio delay, production 
studies and fly-back readings, shop loading and 
machine utilisation, functional lifts and unit lifts, 
personnel selection and executive development. 
If he is dealing with really top brass, he might even 
go to town on such grand sounding subjects as 
cybernetics, ergonomics and operational research, 
names echoing with mystery and intrigue. 

If all this seems to imply that the consultant 
draws a fat salary on the strength of a few high 
sounding phrases, then the very fact that he 
stays in business suggests that this is a somewhat 
incomplete picture—though, in his more harras- 
sed moments, the manager might think it a 
quite adequate image. Actually, these high 
sounding phrases usually represent complicated 
techniques in which the consultant has wide 
experience that is invaluable to the manager. 

The fact that the consultant is highly trained 
in valuable management specialisms is not the 


sum total of his usefulness to the manager. 
When he undertakes an assignment, the con- 
sultant has the great advantage of bringing to it a 
fresh mind uninhibited by the demands of executive 
responsibility as well as enriched by experience 
of comparable assignments. His approach to 
problems is bound to be more objective—more 
truly analytical—than that of the manager who 
has become so used to living with these problems 
that, very often, he has only a vague idea of 
their real nature. Indeed, the manager is 
probably too busy producing the end product 
to consider whether that end product really is 
being produced and marketed in the best possible 
way. There is even a certain species of manager 
who believes that if he can make and sell the 
end product then, ipso facto, his production and 
sales methods must be perfect. 


MANAGEMENT RESPONSIBILITY 


A fresh mind unfettered by management 
responsibilities or by involvement with the 
everyday concerns and personalities in a par- 
ticular factory is, then, one of the consultant’s 
great assets. There is nothing very clever about 
this. Take any two members of management 
and get them to study each other’s jobs, and it 
is likely that they will improve the method of 
doing those jobs almost out of all recognition. 

A year or two ago, a west country firm played 
host to a one-week work study appreciation 
course. The members of the course were new to 
work study but—the vital point—they were also 
new to that factory. Looking at the production 
methods of that firm objectively, they proposed 
the basis of new methods which proved so 
effective that the firm had to seek the advice of 
sales consultants in order to market their 
increased production. If people new to work 
study can have this sort of effect, one can see 
how the consultant, a man of experience and 
concentrated training, might well have something 
to offer the manager in this and other techniques. 

Having extolled the virtues of the consultant, 
however, let us not imagine that his progress is 
a triumphal march acclaimed by manager and 
managed alike. No matter how experienced, 
how knowledgeable and how objective a con- 
sultant might be, he cannot escape his most 
difficult task—to make his ideas and his pro- 
posals acceptable to the consulted at all levels, 
from the shop floor to the top manager. A well- 
known lady consultant is often quoted as saying 
that 25 per cent of the consultant’s job is evolving 
new methods and systems and the remaining 
75 per cent is getting these methods and systems 
accepted. There have been many, many 
occasions when the consultant, his (or her) 
metaphorical head bruised from repeated contact 
with the metaphorical brick wall, has sworn that 
the latter figure is very, very conservative. It is 
not only the manager who has his worries. 

Indeed, the concept of a constant and 
inexorable acquisition of power by the con- 
sultant at the expense of the manager is rather 
misleading. The spread of the consultant’s 
influence is a condition of industrial develop- 
ment, for the simple reason that line management 
is not the best place to evaluate and assess the 
latest developments in the technologies or in the 
management specialisms. The manager—or, 
anyway, the enlightened manager—appreciates, 
therefore, that he needs the consultant and that 
it is an act of strength, not of weakness, to 
acknowledge this need. He realises, too, that, 
in an age of increasing and inevitable special- 
isation, the divisive forces at work in industry 
make the coordinator of the specialists every bit 
as important as the specialists themselves. The 
consultant might be the best informed of advisers 
but the responsibility for deciding which advice 
is acceptable remains that of the manager. 

That, perhaps, is why it is the British Institute 
of Management that has created the Register of 
Industrial and Management Consultants. 
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Fuel Policy and | 
Mining Manpower 


UITE soon it should be clear whether 
Q the serious drift away from the 
pits has been halted, or whether it is to 
resume after the lull brought on by the 
seasonal decline in manpower move- 
ment at the end of the year, when 
people dislike moving from one job to 
another. 

The General Council of the TUC have 
asked for a meeting with the Prime 
Minister on fuel and power and have 
said that they particularly want to 
discuss the future for the coalmining 
industry. The leaders of the National 
Union of Mineworkers _ recently 
informed Mr. Richard Wood, the 
Minister of Power, that they believe 
a coal shortage will develop unless the 
drift from the pits is stopped. 

It may be that even before the TUC 
request to the Prime Minister went in 
the drift had in fact been stopped. The 
National Coal Board has stated that it 
looks as if the “ big drain” of man- 
power from the industry has been 
checked. Recruiting campaigns run by 
the Board are said tc be successful, 
especially in Scotland. There is some 
concern about the South Wales division 
where many more men are wanted, and 
where the pull of alternative employ- 
ment, including modern units of the 
steel industry, is strong. 

Back in the summer, men were leaving 
the coal mining industry at a rate that 
was Causing alarm. That at any rate 
has ceased and towards the turn of 
the year the weekly losses were well 
below the thousand. 

Over the 49 weeks up to 10 December 
last year the average of the Board’s 
total manpower was 603,260, more than 
50,000 below the average for the 
equivalent period of 1959 when the 
figure was 659,660. On 19 November 
last year the official return showed that 
the total manpower was 585,000. By 
10 December this had declined to 
584,180. 


Decline in Number 
of Totally Unemployed 


The level of unemployment in the 
United Kingdom in the middle of last 
month was 1-6 per cent of the estimated 
number of employees—the same figure 
as the month before and slightly lower 
than the 1-9 per cent of December, 
1959. 

On 12 December, 1960, the registered 
unemployed numbered 365,063. Totally 
unemployed accounted for 322,811 of 
these, a decrease of 5,215 from the 
previous month. 42,252 were tem- 
porarily stopped, 18,459 more than at 
mid November. 

The decline in the number of totally 
unemployed (excluding school leavers, 
it was 4,240) was double the normal 
seasonal decrease of 2,000. This 


reverses the trend of the two previous 
months when the numbers of totally 
unemployed had been rising around 
15 per cent faster than usual. 

In Northern Ireland the number of 
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unemployed in mid-December was 
34,421, an increase of 1,201 over mid- 
November. The unemployment level 
in Northern Ireland is now 7:1 per cent 
of the estimated number of employees. 

The number of unfilled vacancies at 
the Labéur Exchanges on 7 December 
was 293,905, a fall of 15,654 from the 
November position. The usual seasonal 
fall from November to December is 
about 5,000. Both between October/ 
November and September/October the 
fall in unfilled vacancies had been below 
the normal seasonal decrease. 

The bulk of those temporarily out of 
work are in the Midlands, whose total 
number in this situation rose during the 
month by 14,145 to 23,987. 


Australia to Seek More 
Graduate Immigrants 


The attractions of Australia for pro- 
fessional men are to be urged to under- 
graduates at more than 22 universities 
in the United Kingdom later this year. 
A tour aimed at informing future 
graduates and university administrators 
who advise on careers of the advantages 
of making a life in Australia is to be 
conducted by Major General Sir 
Kingsley Norris, who has held the 
position of Director General of Aus- 
tralian Medical Services. 

This move by the Australian immigra- 
tion authorities is part of a long term 
plan to increase the number of pro- 
fessional and qualified people moving 
permanently to Australia. 

Support is being sought from the 
appointments advisory boards _ at 
Oxford and Cambridge and bulletins 
of regular career information are to be 
sent from Australia. 


Goodyear Tyre to Join 
Government Pension Scheme 


The Goodyear Tyre and Rubber 
Company (Great Britain) have an- 
nounced their decision to take part in 
the national graduated pension scheme. 

Combined with the existing Goodyear 
Pension Trust Fund the pension benefits 
for the employees will be virtually 
doubled. The cost to Goodyear will be 
£40,000 a year. 

The original Goodyear company plan 
began in 1935 and has twice been 
revised. In 1954 life assurance benefits 
were introduced. In 1958, when the 
first announcement of a Government 
scheme for graduated pensions accord- 
ing to earnings was made, the Goodyear 
scheme was under review and benefits 
were increased in relation to the cost of 
living. 


Airline Workers Reject 
Wage Offers up to 10s 6d 


An offer of considerably more than the 
recent wage agreement in the engineer- 
ing industries has failed to win the 
concurrence of union representatives 
pressing for an increase of just over £1 
a week for 10,000 aircraft engineering 
and maintenance workers. 

The employers have proposed wage 
improvements of up to 10s 6d a week 
more. This is up to 2s a week better 
than the agreement concluded by the 
engineering employers and the Con- 
federation of Shipbuilding and Engi- 
neering Unions which took effect from 
Boxing Day. 

Had the employers’ offer—which they 


described as final—been accepted, it 
would have operated from 25 December. 
The union negotiating team reject the 
idea that the aircraft workers can be 
compared with the general run of 
operatives in other engineering con- 
cerns. Instead it is claimed that a 
fairer comparison is with skilled men in 
the motor firms. 

Average earnings for the motor 
manufacturers’ skilled men were claimed 
by at least one member of the nego- 
tiating team to be more than £19 a week, 
while £16 9s is said to be the average 
for men doing similarly skilled work on 
aircraft. 

A final compromise, or perhaps only 
some idea of the next step the negotia- 
tions are to take, will emerge today 
when the employers’ and unions’ repre- 
sentatives meet for further discussion. 


Union Leaders 
Agree to Car Talks 


Confirmation is expected at the meeting 
next week of the Confederation of Ship- 
building and Engineering Unions of the 
engineering unions leaders’ proposed 
meeting with the employers to discuss 
labour relations in the motor industry. 

The proposal for this meeting was put 
forward by the Minister of Labour, 
Mr. John Hare, and accepted by the 
union leaders when they met the 
Minister last month. Given acceptance 
by next week’s union meeting, the 
conference with the employers will take 
place later this month, with Mr. Hare 
taking the chair. 

Mr. Hare appears to have allayed 
union fears that at such a meeting the 
employers would confine themselves to 
pointing to the record of unofficial 
strikes and calling for preventive action. 
At any rate, the engineering union 
leaders now seem to feel that faults on 
the management side as well as on the 
part of their members will be considered 
at the meeting. 

The idea is in the air that the Minister 
will preside only over an opening meet- 
ing and that from then on the meetings 
will be held under an independent 
chairman—such as Field Marshal Lord 
Slim, the war-time leader and a former 
deputy chairman of the Railway 
Executive, or Sir Alexander Fleck, 
former chairman of Imperial Chemical 
Industries. 


“ Extra” Day Off 
Leads to Suspension 


More than 700 melting shop workers 
at the Steel Company of Wales Abbey 
Works, at Margam, South Wales, were 
suspended until the end of last week 
after they had taken an extra day off— 
Tuesday, 27 December—in defiance of 
an agreement reached between the 
union and the company. ; 

The agreement provided for three 
days off at Christmas in addition to the 
14 day summer holiday allowance. 
The three days at Christmas were to 
have been Christmas Eve, Christmas 
Day and Boxing Day. Before the 
holiday the men in the melting shop 
announced that they wanted the Tues- 
day, which the Queen had declared a 
public holiday, in addition to the other 
three. 

When SCoW refused, the melting 
shop men asked for a day in place of 
the Tuesday, which was also turned 








down by the company. On the Tuesday 












between 700 and 800 melting shop men 
took the day off, and the suspension 
followed. 

Though production at the melting 
shop was not resumed until Sunday 
afternoon, output from the rest of the 
works continued as the other melting 
shops of the company were not involved 
in the dispute. The melting shop men 
concerned were members of the Iron and 
Steel Trade Confederation, but at one 
stage before taking the extra day off they 
were claiming that the constitutional 
agreement was concluded by a unicn 
negotiating committee without con- 
sultation with the rank and file members. 


Serious Level of 
Canadian Unemployment 


While the incomes of some of the raw 
material producing countries of the 
British Commonwealth fail to rise the 
economic news from some of the more 
developed members is also gloomy. 

In Canada unemployment now stands 
at over 400,000—about 50,000 more 
than the worst figure previously reached 
since the Second World War, back in 
November, 1958. 

Canada’s car production is carried 
on at Windsor, Ontario, where at the 
moment unemployment is particularly 
intense. Representatives from Windsor 
have been protesting in Ottawa and 
some members of the delegation to the 
capital have alleged that their unem- 
ployment is due to the preponderance 
of United States ownership of the car 
companies. They are certain that what 
their district is suffering from is ex- 
ported unemployment of the kind some 
critics of the purchase of the outstanding 
stock in British Ford by the United 
States parent fear could happen in 
Britain. 


Reducing Road Slaughter 
Next Christmas 


Not including any who died from their 
injuries after the figures had been 
drawn up, the number of deaths from 
road accidents over the five day Christ- 
mas holiday was 127. This figure shows 
a welcome improvement over the 215 
dead in the five days of the previous 
year’s holiday. 

Traffic densities and detailed weather 
conditions have to be included in any 
final and exact analysis of why the toll 
was down almost to half of the earlier 
figures. But even without those im- 
portant factors it is possible to recall 
that in the period just before the holiday, 
propaganda against drinking while driv- 
ing was particularly widespread through 
the Press, radio and television services. 

Something of the intensity of the effort 
could be seen in the costly advertise- 
ments of a distinguished Scotch whisky 
company urging those with the responsi- 
bility of a car that, while Scotch was an 
excellent drink, for them it would be 
better to stick to coffee. 

At the Ministry of Transport, analysis 
of the campaign, itself influenced by 
analysis of the previous year’s deaths, 
will be closely pursued alongside study 
of the Christmas accidents. What the 
Ministry does, and influences other to 
do, to keep down and perhaps again 
sharply reduce next December’s casualty 
list will owe a good deal to this work. 

And, of course, “‘ Don’t drive if you 
drink, and don’t drink if you drive” is 
applicable to all the rest of the year. 
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(Left) Top level of the 
drilling gantry in the 
Inverawe tunnel, Scot- 
land. ‘‘ Ladder” mounted 
Atlas drills, with their 
integral pusher legs, are 
shown supported by 
curved top beams that 
follow the soffit of the 
tunnel. The centre por- 
tion of the platform can 
be raised hydraulically. 


(Right) The working face, 
with the drilling gantry 
in the background and 
the skip traverser in the 
foreground. Behind the 
traverser are the two 
overhead loaders, each 
with a skip coupled up. 


Ladder Drilling at Loch Awe 


A principal element of the Loch Awe hydro- 
electric scheme in the west of Scotland is the 
3 mile long tunnel from the Awe barrage to the 
Inverawe power station. When completed, this 
tunnel will be the largest of its kind to be driven 
in the United Kingdom for hydro-electric work. 
Horse-shoe in section, it is being excavated to a 
diameter of 25 ft and will have a finished lined 
diameter of 23 ft 6in. The rock is granite. 

As already reported (ENGNG., 2 Dec. ’60, 
p. 747) the contractors for the tunnel, George 
Wimpey and Company Limited, have adopted 
the Swedish “ ladder ” drilling technique devel- 
oped by Atlas Copco. Inthis method a standard 
pneumatic drill, integral with a pusher leg, is 
mounted on the “ ladder,” a steel section with 
welded “‘ rungs ” against which the pusher acts. 
The drill itself is actually carried on a sliding shoe 
which moves forward along the ladder. An idea 
of the arrangement is given in the photograph 
above. 

The advantages claimed for the method are 
several. First the drill is securely held and there- 
fore the steel bit works more efficiently. Second, 
the direction of the drill can be closely controlled, 
leading to an efficient drilling pattern which, in 
turn, brings economies in explosives and improve- 
ments in the accuracy of the excavation, so 
involving a minimum of excess spoil to be 
removed and, consequently, a minimum of lining 
concrete to be placed. But perhaps the most 
apparent economy effected, particularly on a 


large’ working face such as Loch Awe, is that 
one man superintends the working of several 
drills. At Loch Awe, Wimpey are using the 
drilling gantry shown in the photograph on the 
right and between 90 and 100 holes are being run 
on each face. Standard 11 ft 10.in steels are 
being used on the “straight ’’ holes and 13 ft 
steels where skew holes are drilled. Against this 
theoretical pull of 11 ft 10in, each shift is 
drawing an average of around 11 ft 3in. Drill- 
ing, placing the explosives and firing has been 
done in as little as 3 hours and is comfortably 
completed in 4 hours. On an average, 480 Ib 
of explosives are being used each round and 
this brings down 550 tons of granite. The speci- 
fied diameter of excavation represents 19 cu. yd 
of solid rock for each foot of tunnel. Actually 
the contractors are pulling down between 20 and 
21 cu. yd per foot, but it is something of a mea- 
sure of the improvements brought about by the 
drilling technique employed to record that, 
before the ladder method was available, the solid 
excavation might well have been 3 cu. yd per foot 
greater. On a 15,000 ft long tunnel, the extra 
spoil would be very considerable and it would 
all have to be hauled: out of the work and dis- 
posed of, and then this “ wasted” excavation 
made good with expensive in situ concrete. Some 
of this improvement can also be attributed to 
closer linking of the charges, avoidance of 
delays that “ kill” the effectiveness of adjacent 
charges, and the availability of charges of varying 
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power for use across the face, particularly smaller 
charges for around the periphery of the tunnel 
so that the shattered rock is more nearly restricted 
to the designed section. At Loch Awe, the 
charges are not plugged before firing. 

With an 11 ft 3in draw, about 230 cu. yd of 
solid rock is brought down and this spoil is 
removed from the tunnel in the remainder of a 
twelve hour shift. Loading into 5 cu. yd skips 
running on 3 ft gauge track is by Atlas overhead 
loaders which can work below the first storey 
staging in the drilling gantry. Turn-round of 
the skips is carried through quickly by the 
traverser shown in the foreground of the second 
illustration. The loose volume of the spoil 
is found to be about twice that excavated so that, 
with the 5 yd skips, between 90 and 100 skip 
journeys have to be made each shift, usually in 
trains of eight skips hauled by a battery car. 
Removal of the spoil—and drainage—is eased 
by working only at one face and driving 
uphill against the gradient of 1 in 500, so that the 
spoil is carried away down hill. The tip is 
near to the tunnel entrance at the loch side. 

Another innovation to be seen on this con- 
tract is the twin plastic-rayon ventilation tubes 
slung along the soffit of the tunnel. They are 
30 in in diameter and come in lengths of 50 ft. 
They are, of course, very light and easily erected. 
Experience to date shows that, unlike steel ventila- 
tion ducting in a similar situation, the plastic 
tubes will be well worth recovering. 





Climbing Platform 


The north tower for the Forth road bridge is 
about three-quarters erected towards its full height 
of 505 ft and a start has been made on the south 
tower. Completion of the north tower is 
expected in February and of the south in April 
or early May. The bridge, which will have the 
fourth longest suspended span in the world, will 
be a toll bridge and is to be opened to traffic in 
1963. 

The towers each have two legs of cellular con- 
struction at 78 ft centres, made up of 33 welded 
boxes, each about 47 ft 6in tall by up to 12 ft 
wide and 5 ft back to front. Three boxes side 
by side, connected by cover plates, form one 
section of a tower leg. Thus eleven sections 
make up the full height of a tower and altogether 
132 boxes are required. Each box weighs a little 
over 30 tons. 

After the erection of the bottom sections on 
their bases, so forming a structure nearly 50 ft 
high, a climbing platform, complete with 32 ton 
erection crane, was assembled about the tower 
legs. This platform, which is fully enclosed, is 
clearly seen, near to the top of rising north 
tower, in the illustration. It is in effect a ring 
girder surrounding the tower and after each sec- 


on Forth Bridge 


tion has been assembled, the climbing structure, 
complete with crane and weighing 240 tons, is 
raised hydraulically by means of links fixed to 
crossheads on the top of the erected steelwork. 
The platform is then secured and the next set 
of boxes raised and bolted into position, ready 
for the erection of further boxes. 

The superstructure for the bridge is being 
fabricated and erected by the ACD Group, a 
consortium comprising Sir William Arrol and 
Company Limited, the Cleveland Bridge and 
Engineering Company Limited, and Dorman 
Long (Bridge and Engineering) Limited. Arrol 
were, of course, the constructors of the adjacent 
Forth railway bridge in the. 1880’s, and it is 
interesting to note that the principal supplier of 
bolts for the new bridge, A. P. Newall and Com- 
pany Limited, also supplied the rivets and bolts 
for that earlier bridge. 

The Forth Bridge Joint Board have also placed 
contracts with Reed and Mallik Limited, Salis- 
bury, for the reinforced concrete viaducts at each 
end of the bridge, and with Whatlings Limited, 
of Glasgow, for the north approach road. 

Mott, Hay and Anderson, of London, are the 
consulting engineers to the Joint Board. 


The north tower under construction, showing the 
climbing deck with the erection crane having just 
lifted a new box into position. 
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Grit Stores 
along M1 


Five grit stores have been built along the MI— 
Britain’s first motorway—to store grit and salt 
so that icy patches can be dealt with quickly. . 

Each store consists of two high level hoppers 
of 60 ton capacity, each with three sets of dis- 
charge gates worked from Atlas Copco air com- 
pressors. These gates will allow a 12 to 14 ton 
capacity lorry to load up in less than a minute, 
leaving sufficient material stored to ensure speedy 
reloading. The arrangement is shown in the 
illustration. 

The method adopted for loading the units 
themselves is that the salt or grit is bulldozed 
into an underground feed container, from where 
it is transferred by a vibratory feeder to a vertical 
bucket conveyor. The conveyor hauls the 
material up 50 ft and discharges it at the junction 
of the two hoppers at the top of the store. A 
flap valve, also operated by the compressor, allows 
the grit to be directed into either hopper. The 
hoppers themselves are fitted with level switches 
and indicating lamps, so connected so that the 





Grit lorry being filled for service along M1. 


feed is automatically switched off when the 
hopper is filled to a predetermined level. 

The whole installation is controlled from a 
small booth ‘next to the ‘conveyor housing. 
From the booth—at ground level—the operator 
is able‘to control all phases of the operation. 


Synthetic Rubbers 
Protect Concrete Dam 


Protection of the concrete arch of the Esch-sur- 
Sare dam (Luxembourg) demanded an easily 
applied protective coating on the dam both 
below and on the waterline. The coating 
materials chosen by the constructors were 
neoprene and Hypalon synthetic rubbers. Pro- 
tection is required in this instance because the 
water of the River Sire is very pure and therefore 
highly aggressive to concrete as well as to metals. 
An added reason given for the choice of neoprene 
and Hypalon was their ease of application. The 
paints were brush-applied by unskilled labour and 
there was no need for specialist sub-contractors. 
Application costs were therefore kept to a 
minimum. 

The 50 metre high arched dam serves to 
regulate the flow of the River Sdre, which varies 
throughout the year from 60 to 100cu. m per 
second. The capacity of the dam is 62 million 
cu. m and its reservoir is filled from a catchment 
area in the Ardenne Mountains. A small hydro- 
electric installation, working for four hours every 
day, produces 12 million kW-hr annually. The 
Esch-sur-Sare dam closes the river at a point 
where it is about 100 metres wide. 

Black neoprene, 1 mm thick, was chosen for 
the submerged part of the dam. A light grey 
coating of Hypalon, whose resistance to sun- 
light, weather and abrasion is better than coatings 
based on neoprene, was applied to the waterline 
area to a thickness of 0:-4mm. This area is 
alternately immersed and exposed to air. 





Coatings. of neoprene and Hypalon are not 
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Esch-sur-Stire dam 

protected by synthetic rubber coatings. 

The purity of the river water made 
the protection necessary. 


Luxembourg’s 


just rubber-based paints: they are solvent solu- 
tions that are applied like ordinary paint but dry 
by evaporation of the solvent. Unlike ordinary 
paint, the films of both these materials do not 
harden or become brittle, but self-cure to a 
tightly bonded skin which stays resilient over the 
years. The first cost of such a protective coat- 
ing is high but the effective life is long. The 
raw materials for both the neoprene and Hypalon 
synthetic rubbers are supplied by the Du Pont 
Company, but the final compounding of the 
coatings is completed by rubber manufacturers. 
The dam at Esch-sur-Sire has been built by 
the Société CogHBA, Paris 16, and the paint 
suppliers were the Société Chemaplast, of Paris 8. 


Prefabricated 
Building Protection 


Protection of building work during erection has 
been developed from the improvised tarpaulin 
“tent ” by the prefabricated panels shown in the 
illustration. The use of these protective panels 
enables outside work to go straight ahead, thus 
saving time, labour and money. The illustrated 
system has been developed by Permafence Limited 
in conjunction with British Cellophane Limited, 
whose photograph accompanies this note. 

The protective panels are 6 ft square. Each is 
made up of two cedar-wood frames clamped 
together, sandwiching between them a single 
web of BCL polythene film (500 gauge). The 
film is further supported by thin wooden slats 
interwoven by a method patented by Permafence. 

The panelling is supported by steel scaffolding 
erected around the foundations before building 
begins and the panels are fixed to lines of wooden 
battens running round the scaffolding at 6 ft 
centres. At Hampton House, Middlesex, where 
this system is being used for the first time, wire 
is used to secure the panels to the battens and to 
each other. The wiring has been proved satis- 
factory but alternative methods are being devised. 

The panelling is designed for use with all makes 
of scaffolding, but at Hampton Sterling-Safway 
provided the framework. This scaffolding is well 
suited to the work; erection is accelerated, fixed 
cross braces support standards at regular inter- 
vals, no sharp edges project to cut the polythene 
film and prefabricated ledgers can be used singly 
to provide clear roof spans of up to 30 ft. 

Permafence protective panelling was erected 
at Hampton House in early December and has 
stood up to rain and the gale-force winds with 





Prefabricated protection against weather. 


complete success. On this pilot project it is 
only being used to protect the windward sides 
of the house, the roof being covered with BCL 
polythene film fastened down with a small 
overlap. The panelling could, however, be 
extended to cover the whole work. 

This method of protective covering is strong 
and reliable. There are no problems of fastening 
down, and it is quick and easy to assemble as 
each panel (weight approximately 14 1b) can be 
handled by one man. It can be erected to cover 
constructional work of almost any height and 
area. The panels: will be available either as 
completed units, or as kits of parts for assembly 
on the site. For further information, inquiries 
should be made to Permafence Limited, of 
Taplow, Bucks. 


All-Aluminium 750 kV 
Transmission Towers 


Among the largest all-aluminium transmission 
structures ever erected are the towers designed 
and built by Aluminum Company of America 
as one of its contributions to the General Electric 
Company’s “ Project EHV” (Extra High Volt- 
age) prototype transmission system, being built 
near Pittsfield, Massachusetts. The towers are 
105 ft high. 

The aluminium tower is in scale with the other 
elements of the Project EHV line, which is replete 





Aluminium transmission towers, 105 ft 
high, for experimental 750 kV line. 


with equipment, conductors, and_ structures, 
representing the largest in size or capacity yet 
produced. The system will carry electrical 
energy at up to 750kV—so far the highest trans- 
mission voltages yet experienced—to investigate 
long distance transmission. 

Three types of extruded aluminium structural 
shapes, each in a range of sizes, were used in the 
towers, which are bolted. In addition to tubular 
sections used for compression. members of the 
web system, and angles used for tension members, 
a new Y-shape was employed for legs and cross- 
arms. All of the tower’s structural members 
were extruded from 6061-T6 aluminum alloy at 
Alcoa’s Gressona (Pa.) works, and fabricated in 
the company’s structural division there. Alumi- 
nium alloy bolts (jin diameter) were used for 
assembly. 

With an individual weight of about 15,000 Ib, 
the towers may be contrasted with a comparable 
high-strength steel towers on the Project EHV 
line, weighing about 40,000 Ib. 


Tower dimensions 
Overall height a isi = o« ACER 
(including lightning conductor 125 ft) 
Height to cross-anm- - RY ve = .. 91ft 
Cross-arm span “.. + ra im 41 G8 
Base .. Ss pa 40 ft wide by 26 ft along line 
Tower weight 





Main structure at ot ee aa .. 11,400 1b 
Catwalks, ladders 43 ad a od 3,480 Ib 
Total Bs = ac éa és 14,880 Ib 
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STRADDLE 
CARRIER 


Hydraulic Lifting 


Hyrprautic lifting systems have been 
incorporated in two new straddle 
carriers. 

It is claimed for these systems that 
power formerly lost in levers is retained 
for use and that the instant response and 
positive control obtained with hydraulics 
improve the handling capabilities of the 
carriers. The two machines are the 
M200F and the M300F, rated at 20,000 
and 30,000 lb capacity respectively. 

The hydraulic system is fed by twin 
pumps. One supplies the power for 
the load shoe swing and for raising and 
lowering the load, and the other feeds 
the power steering. A flow motor 
designed by the firm equalises the pres- 
sure between the four hydraulic cylinders 
which raise and lower the load shoes 
so that smooth upward and downward 
travel is obtained. When the load is 
fully raised, each cylinder is locked in 
place by a four-way valve. Hoist and 
swing control levers are mounted on the 
steering column. 

A full flow hydraulic oil filter keeps 


LEVEL 
INDICATOR 


Single Electrode 


ConTROL as well as continuous indica- 
tion of level is afforded by the 
Levelrator equipment. 

The equipment uses one electrode only 
for both measurement and control. 
Alarm points can be set to operate over 
the full length of the electrode to suit the 
particular application. The electrode 
system can be of the rigid variety for a 
small vessel or flexible when the depth 
exceeds 6ft. The limitation of length 
of the electrode is largely dependent on 
the particular application but electrodes 
are available up to 60 ft in length. 

The high and low level points are 
completely independent of the indicating 
instrument and the relays are operated 
by a specially designed electronic circuit. 
The long term stability and reliability 
are claimed to be exceptionally high and 
are virtually unaffected by normal mains 
or temperature fluctuations 

The control unit consisting of a stabil- 
ised power supply, alarm relay circuits 
and built-in calibrating instruments, is 
housed in a cast iron weatherproof case 


RELAY 


Direct Current 
Operation 


A RELAY for operation on direct current 
has now been introduced for general 
industrial applications. 

The relay type D of Class 7001 is 
directly comparable in performance to 
an existing a.c. operated model. The 
coil is rated for 250 V 10 A maximum 
and the contacts can be used for switch- 
ing both direct or alternating currents. 

Three basic types are being manufac- 
tured. The first provides up to four 
contacts, the second up to six and the 
third up to ten. All models have identi- 
cal mounting dimensions, making sub- 
stitution of one for another a simple 
matter. The relays can be disassembled 
from the front without removing them 
from the mounting. It is claimed that 
the relays are small in size but robust 
in construction to give long life both 
mechanically and electrically. Operating 
coils can be for any rating up to 250 V 
d.c. and are encapsulated in an epoxy 
resin moulding which gives protection 
against mechanical damage and moisture 
absorption. All contacts are double 


the system clear. It is so located that all 
oil used to top up must pass through it 
before entering the working section. 
A choice of power units is possible, 
either a 153 hp V-8 petrol engine, a 
liquid petroleum gas engine, or an 
83 hp six-cylinder diesel engine. Power 
is transmitted through a fully reversing 
four-speed transmission and a heavy 
duty drive train. Redesign of the 
power steering has given reduced effort 
at low engine speed, and power brakes 
are fitted. Engine components requiring 
servicing are made accessible and wheel 
spindle supports may be quickly removed 
for tyre changing. Hyster Company, 
P.O. Box 4318, Portland 8, Oregon, USA. 





and can be sited up to 150 ft from the 
electrode unit. The calibrating instru- 
ment has a scale length of 24 in graded 
in 2 per cent divisions if required. It can 
be used as a local indicator. Remote 
indicators or multipoint units can be 
supplied and by design of the electrode 
system good accuracy and almost linear 
scales can be achieved. Operation is 
from all standard mains voltages. 
Thomas Industrial Automation Limited, 
Station Buildings, Altrincham, Cheshire 


break type with silver making faces. 

Available for use with these relays is 
a mechanical latching attachment to 
convert them from electrically held to 
mechanically held. The attachment has 
identical mounting holes to the relay, 
thus permitting conversion. Square D 
Limited, Cheney Manor, Swindon, Wilt- 
shire. 


The capacity of the largest model in 
the Grimar range of screw presses 
(distributed in this country by Dowding 
and Doll Limited), and described on 
page 857, 23 Dec. ’60, should have been 
given as 1,800 tons. 
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PACKAGED 
BOILER 


Triple-Pass 


A NEW range of Eclipse ‘‘ Whispering 
Power” packaged boilers is now 
available. 

There are four models in the series 
rated at 80, 125, 150, and 200 hp for a 
working pressure of 125 lb per sq. in. 
Firing can be by towns gas or natural 
gas, oil, or a combination of both. 

The boiler is a horizontal triple-pass 
firetube type mounted on saddles on a 
heavy frame which also carries the 
burner, blower, fittings, panel and con- 
trols. Overall length of the largest 
size is 1744 in and width 864 in. Overall 
height is 101fin. Evaporation of the 
200 hp model is 6,9001b of steam per 
hour from and at 212° F. 

Raw gas is carried to multiple burner 
ports and mixes with air. Silence of 
operation is one of the main claims. 
The gas pilot has internal automatic 
spark ignition. Control is automatic by 
either high-low or proportional motor 
driven units, and the combustion air 
blower is interlocked with the main fuel 
valve. Standard fittings include pressure 


MARKING 
MACHINE 


Two Colours 


ECENTLY introduced, a hot press 

marking machine combines a 

rotary table action with two colour 
marking. 

The machine uses pigmented foils 
which are pressed on to the item and 
heated to release the pigment. They can 
be used for embossing and marking all 
types of plastics as well as materials 
such as cloth, silk, wood, leather, board 
and paper. The printing is indelible 
and immediately dry. Colours can be 
changed simply by exchanging rolls of 
foil—an operation that takes less than 
half a minute and has the advantage 
that the cold foil is clean to handle. 

The rotary table of the two colour 
machine increases the production rate as 
there is no “‘ dead" time. Each printing 
head is independently controlled and all 
three variables—temperature, pressure, 
and dwell—can be set separately. Thus 
any combination of colours or marking 
areas can be obtained in the same time 
as for a single colour. Variations in the 
thickness of the items are automatically 


CUTTER 
MILL 


Shearing Action 


Fr'prous materials are reduced in size 
by a purely shearing action in the 
Apex type 116 cutter mill. 

It is claimed that this produces a 
uniform product with economical power 
consumption and the minimum of fines. 
Large screen area allows size material to 
be removed rapidly to avoid further 
breakdown. The mills are simple in 
construction and the industrial models 
are made in steel and cast iron as 
standard. Models in aluminium and 
stainless steel are also available. 

The fixed blades are adjustable to give 
the chosen clearance with the rotating 
cutters and the screens are made with 
holes from 4 to 8mm diameter. The 
drive is interlocked with the door 
fastening and grids cover the hopper and 
discharge openings. There are four sizes 
in the industrial range with chambers 
from 8in diameter by 3in long to 
18in diameter by 55in long. The 
latter gives an output of up to 2,200 1b 
per hour. Apex Construction Limited, 
15 Soho Square, London, W1. 


t— 


gauge and water level control with fuel 
cut-off and alarm switches. Flame 
failure protection is provided. 

Ignition follows a purging period by 
the air blower and the main gas is not 
admitted until the pilot flamé is alight as 
reported by the scanner. Admission 
begins at low setting giving nearly silent 
lighting up. With the high-low control 
gas and air are turned down together 
to low when the desired steam pressure 
is reached. With proportioning control 
gas and air are adjusted together to suit 
the load, but below 25 per cent load the 
burner is cut out on both types. Ad. 
Auriema Incorporated, 85 Broad Street, 
New York 4, NY, USA. 


compensated for, and the long stroke 
makes for easy loading and jigging. It 
also gives the operator a clear view of the 
work. Pneumatic operation is employed. 
Output rates vary with the item but range 
up to 3,500 per hour. Phillips Bros. and 
Ellis Limited, 11 Charterhouse Buildings, 
London, ECI. 
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PRINT-OUT 
SCANNER 


Schematic Chart 


A PRINT-OUT scanner recently intro- 

duced will operate from both 
analogue and digital inputs and can 
present the information in schematic 
form. 

The Digilog unit is designed for 
continuous round the clock operation, 
with remotely sited monitors provided 
with dial systems to enable the super- 
visor to obtain spot readings. It is also 
possible for the chart movement to be 
diagonal so that, for example, tem- 
perature distribution patterns can be 
arranged in correct spatial relationship 
with other information. 

Analogue inputs are converted to 
digital form and recorded as a number. 
A closed loop system is used. Decade 
units driving the type wheels compare the 
input voltage to the output signal and 
as soon as all wheels are set, the print 
solenoid brings them into contact with 
the paper. Digital inputs are treated in 
the same way and, because of the bal- 
ancing system employed, it is possible to 
use signals from electronic counters and 


PINCH 
ROLLS 


Bottom Adjustment 


seT of pinch-pyramid rolls has now 

been produced with a rolling capacity 
up to 8ft long by 24in thick in mild 
steel plate. 

The rolls are arranged in standard 
pyramid form, -but instead- of the top 
idle roll being provided with vertical 
adjustment the two bottom driven rolls 
are adjustable; they can also be moved 
vertically, either independently or simul- 
taneously as desired, the movement being 
operated by two separate electric motors. 

Power is supplied by a 120 hp motor 
for the main driye and two 40 hp motors 
for the independent adjustment of the 
bottom rolls. All the motor controls 
are grouped on a single multicontroi desk 
so that the operator has full control of 
the machine from one position and at 
his finger tips. 

For the removal of a completed cylin- 
der the balancing of the top roll and 
lowering of the swing down housing are 
simultaneously controlled by a 74hp 
motor operated from the main control 
desk. The pre-bending capacity of the 


RECTIFIER 


Silicon Cartridge 
Type 


Siiicon cartridge rectifiers are now 

available for operation at high 
temperatures, high voltages and high 
altitudes. 

The type illustrated is the IN1130 
with the cathode at the bottom, formed 
in fact by the screw thread. Its com- 
panion is the IN1131 with the anode and 
cathode in the reverse positions. Both 
are suitable for operation with peak in- 
verse voltages of up to 1,500 V over the 
temperature range from — 65°C to 
+ 150°C. The maximum rectified out- 
put at the lower temperature is 300 mA 
falling to 230mA at 100°C and to 
150mA at 150°C. The maximum 
surge current that they will withstand is 
5A for 10millisec. Leakage at 
— 1,500 V d.c. is 100 A at 75°C and the 
maximum forward voltage drop at 
300 mA is 4:5 V. 

The rectifiers can withstand shock 
and vibration and this together with 
their small size makes them suitable for 
airborne equipment. Overall height is 
0-88 in plus 0-437in for the threaded 
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similar devices as the input signal. 

The standard unit is capable of 
working from signals in the range 0 to 
10mV directly. Information in this 
range is presented to three significant 
figures with an accuracy of better than 
20uV. Average scanning speeds for 
analogue inputs are 1 second for carriage 
movement, setting-up and printing, and 
0-1 second for limit comparison. For 
digital inputs the corresponding values 
are 0-5 second and 0-1 second. If only 
upper and lower limits are to be scanned 
and values outside them printed, then 
5 points per second can be covered from 
analogue inputs. Bailey Meters and 
Controls Limited, Croydon, Surrey. 





machine is for mild-steel plate up to 
8 ft long by 2 in thick. 

It is claimed for this design that plate 
can be rolled as easily as with standard 
pyramid machines but that in addition 
both long edges of the plate can be pre- 
formed prior to rolling without taking the 
plate out of the machine as it is necessary 
to do in the case of conventional 3-roll 
initial pinch bending rolls. Bronx Engin- 
eering Company Limited, Lye near 
Stourbridge. 





portion. Width across the nut is also 
0:437in. The case is metal with a 
hermetic glass-to-metal seal for the ter- 
minal. Another series, type 1N2373, are 
miniature ceramic packaged units rated 
up to 10,000 V peak inverse current. Jnter- 
national Rectifier Company (Great Bri- 
tain), Limited, Hurst Green, Oxted, Surrey. 








New Plant and Equipment 





CRUSHER 


Impact 
Breakage 


Now to be made in this country is the 
range of Hazemag impact crushers. 
These machines have a single moving 
part, the rotor, which is mounted 
horizontally inside a fabricated casing of 
steel plate. At intervals round the 
periphery of the rotor a number of 
impact bars of manganese or other high 
grade alloy steel are mounted. Heavy 
impact plates of similar material are 
hung above the rotor from the top of 
the casing. The clearance between these 
plates and the rotating bars can be 
varied from outside the machine. A 
chain curtain controls the entry of 
material, and perforations in the chute 
allow undersize particles to fall clear. 
The material is thrown against the 
fixed plates and breaks along natural 
cleavage lines. This is claimed to give 
a cubical shaped product free from flats 
or slivers. Fine or coarse products can 
be obtained—a reduction of 100 to 1 
is possible and 40 to 1 normal. The 
broken particles are also claimed to be 
free from hidden fractures and uniform 


LABORATORY 
FURNACE 


Precision Control 


Very high temperature stability is one 

of the claims for the Chevenard- 
Joumier laboratory furnaces now avail- 
able in this country. 

Temperature regulation is to within 
0-25° C and control can be by thermostat 
or by interchangeable drum, as illus- 
trated, for thermal cycling. There are 
three models for temperatures up to 
1,050° C with tube sizes of 35mm 
internal diameter by 290mm _ long, 
60 mm by 450 mm, and 75 mm by 
700 mm; and two models for tempera- 
tures up to 1,250° C, with tube sizes of 
35mm by 290mm and 60mm by 450 
mm. Two special models are also avail- 
able for maximum temperatures of 
1,500° C with tube sizes of 16mm by 
250mm and 35mm by 400mm. In 
all cases the smallest size is for operation 
on 115 V supplies and the others on 
220 V. 

The thermostatic regulator consists of 
a graduated scale and a pointer operated 
by an extensible wire running through 
the furnace body. The scale has an 


DC MOTOR 


Balance Wheel 
Governing 


NEW series of chronometrically 

governed direct current motors 
offer an accuracy of + 10 seconds in 
24 hours. 

The motor is rated at 14 volts and a 
standard flashlight battery will drive it 
for more than two years. When used as 
a clock drive, a constant speed of 
150 rpm is maintained by the balance 
wheel to the accuracy given above for 
voltage variations from 0-9V to 1:8V. 

The design of the governor pulses 
the motor at intervals controlled by a 
jewelled escapement so that when the 
voltage is high the pulses are kept short 
and as the voltage falls and the motor 
tends to turn more slowly, the pulses 
are longer. 

The unit measures 1} in by 24 in by 
4in and weighs 30z. The illustration 
shows the movement mounted on a 
reducing train to drive a time recording 
chart. Windings for operation on vol- 
tages from 0-5 to 12V d.c. are available. 
A. W. Haydon Company, Waterbury, 
Connecticut, USA. 








in size with good bonding properties. 
The degree of reduction depends on the 
impact strength of the material and this 
allows separation of mixtures after 
crushing. 

The machines are made in four series, 
each comprising a number of models of 
different capacity. The series are graded 
for heavy, standard, medium or fast 
running (for light work) duties. Through- 
puts are up to 500 tons per hour. 
Joy-Sullivan Limited, Greenock, Scotland. 





adjustable stop and when the pointer 
reaches this point the current is cut 
off by a relay. The drum control is of 
cardboard and is interchangeable; it is 
normally clockwork driven, but an 
electric model is also made. A contact 
on the pointer arm moves across the 
drum until it makes contact with the 
cardboard tempiate when the relay 
operates and the current is cut off. 
Shandon Scientific Company Limited, 
6 Cromwell Place, London, SW7. 
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THERMOSTATIC 
CONTROLLER 


Hot Water Systems 


LATst of the Leonard control valves 

is a thermostatic controller designed 
particularly for use in small bore heating 
systems. 

The valve allows hand adjustment of 
the operating temperature of the circulat- 
ing water, enabling the user to set what- 
ever value he requires. Installation and 
maintenance are simple, calling for no 
special precautions. 

The SB4 is primarily a mixing valve 
taking hot water from the boiler and cold 
water from the return to give a constant 
temperature supply. The thermostat is 
a bi-metal strip placed in the outgoing 
line, which is used to open and close 
the ports to control the proportions of 
hot and cold. The valve is not initially 
calibrated to deliver at a stated tempera- 
ture but by installing a thermometer in 
the flow pipe, the calibration marks can 
be related to the actual water tempera- 
ture making it possible to select required 
temperatures when desired. 

The valve is suitable for the majority 
of domestic installations including the 


METERING 
PUMP 


Micrometer Adjustment 


LATEST addition to the range of DCL 
metering pumps is the type S 
Micro pump illustrated. 

This model is available in a range of 
capacities, the smallest covering deliveries 
from zero to 100cc per hour and the 
largest up to 1,500cc per hour. The 
control is by adjusting the micrometer 
head at the side. The standard plunger 
heads .are made from 18/8/3 stainless 
steel and diaphragm heads in a range of 
materials are also available. 

The pump is driven by a gearless 
Nelson hetrapolar synchronous motor 
running on a low voltage supply of 25 to 
30 volts for safety. Where such a 
supply is not available, a transformer can 
be supplied to operate from standard 
mains. Two speeds are available. 

The motor assembly for the single and 
duplex pumps is identical and the 
simplex pump can be used either with one 
head or by the addition of a second 
pumping head may be converted into a 
duplex pump. The heads, which operate 
at 180° out of phase, improve the flow 


CONTROLLER 


Gun Welding 
Machines 


ACKAGED control installations are now 
being made for portable gun welding 
machines. 

The series CRW4 units embody 
features giving the flexibility of variable 
slope and squeeze facilities. There is 
fully synchronous timing throughout the 
operating range and controlled timing 
of the squeeze, weld, hold and off 
periods. Each interval is independently 
adjustable from 1 to 100 cycles in one 
cycle steps. Single or repetitive spot 
operation can be selected as desired. 
There is stepless power control with a 
30 to 1 range of weld heat without chang- 
ing transformer taps, and stepless adjust- 
ment of the up-slope power during the 
weld period. 

The electronic contactor is designed to 
accommodate ignitrons of international 
sizes, A, B and C, and the equipment is 
suitable for operations from standard 
supply systems from 220V to 500 V 
a.c. 50 or 60 cycles. The equipment is 
also suitable for the control of all spot 
or gun welding machines up to 1,200 


smaller ones. The maximum flow rate 
depends on the permissable pressure loss 
across the controller. For a flow rate of 
100 gallons per hour the pressure drop is 
4-2in water gauge, rising to 6-2in at 
120 gph, 9-6in at 140 gph, 11-7in at 
150 gph, 14-1 in at 160 gph and 19-6in 
at 180 gph. The porting can be arranged 
to have the outlet on either side, and the 
valve measures 3%in across the inlets. 
Walker, Crosweller and Company Limited, 
Cheltenham. 


characteristics if they are coupled to 
work in parallel. Alternatively the two 


heads of the duplex pump can be used: 


independently, to supply two different 
fluids. In that case both are fitted with 
micrometer adjustments for control. 

Pumps manufactured from standard 
materials are generally available from 
stock; special materials to suit particular 
applications can be supplied to order. 
Distillers Company Limited, Great Burgh, 
Epsom, Surrey. 


kVA rating with all the special features 
mentioned. The casing is designed for 
wall or gantry mounting to give the 
maximum economy in space. while yet 
having the control reasonably close to 
the apparatus being supplied. Lancashire 
Dynamo Electronic Products Limited, 
Rugeley, Staffordshire. 
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PORTABLE 
OSCILLOSCOPE 


Double Beam 


A’ IMPROVED version of the model 
CD1014 oscilloscope has now been 
introduced. 

The Mk. 2 instrument is portable, 
weighing only 221b. It has additional 
trigger modes and provision for external 
brightness modulation as compared to 
the earlier type. Built-in TV sync 
separators are also included. Both 
amplifiers operate over the range from 
d.c. to 5 Mc/s and have a sensitivity 
range of 100 mV/cm to 50 V/cm with a 
measuring accuracy of +5 per cent. 
Increased sensitivity of 1mV/cm at 
reduced band width is obtained from the 
built-in pre-amplifier preceeding Y2. 

The basic time base range of 1 cm/u 
sec to 1 cm/sec with measuring accuracy 
of +5 per cent may be extended to 
5 cm/p sec with the X expansion. There 
is direct access to the d.c. coupled X 
amplifier of sensitivity 0:2 V/cm to 
2 V/cm. Triggering may be internal or 
external on TV frame, TV line, auto or 
normal modes. A ‘“ bootstrap” type 
circuit gives a time base linear to within 


SINGLE SPINDLE 
AUTOMATIC 


Sliding Head 


Now being made in this country is the 
Bechet single’ spindle automatic 
which is fitted with a sliding head. 

The particular claims for the sliding 
head are that the work is supported right 
up to the tools during the whole opera- 
tion, giving precision on long slender 
work. The machine is equipped with a 
built-in three-spindle drilling and tapping 
attachment providing a high capacity. 

The head stock runs on Jong prismatic 
slideways, the travel being controlled by 
either flat or bell type cams. Nitrided 
steel has been used for the spindle. It is 
driven from a drum pulley in the base of 
the machine. A range of 20 spindle 
speeds from 570 to 5,700 rpm is available. 
The camshaft allows a choice of 50 cycle 
times for each of the speeds, giving pro- 
duction rates from 6 to 1,800 parts per 
hour. 

The tool bracket is robust and has 
three radial tool sides. Two more tool- 
holders are mounted on the rocking 
beam. Each holder has micrometer 
adjustment in both longitudinal and 


SCRUBBER 


Double Cleaning 
Action 


T# illustration shows the principle of 
a gas scrubber working on the 
Waagner-Biro system. 

Three particular points are claimed. 
The means of introducing the water 
produces a double scrubbing effect; the 
water droplet size can be varied to suit 
different particle types; the pressure loss 
is low, resulting in low power demands. 

The water is introduced ahead of the 
venturi by a nozzle spraying into a 
specially shaped entry. The design is 
such that the particles have to pass 
through two cones of water, the first 
having droplets of relative large size to 
remove the coarser particles, and the 
second (which is produced by the venturi 
shape) having finer droplets moving at 
lower velocities. The droplet size is 
controlled by the position of the water 
nozzle relative to the venturi entry and is 
chosen to suit each application. What- 
ever the droplet size, the double scrubbing 
action is maintained. Ambuco Limited, 
Standbrook House, 2-5 Old Bond Street, 
London, WI. 


1 per cent. The 30V bright-up pulse 
operates at all sweep speeds. Provision 
is also made for external brightness 
modulation. A square wave at mains 
frequency is available for calibration. 
The oscilloscope operates from stan- 
dard mains supplies of 90 to 130 V or 
200 to 240 V at 45 to 66 cycles. The 
EHT is stabilised so that calibration 
accuracy is independent of brightness 
levels. Solartron Laboratory Instruments 
Limited, Cox Lane, Chessington, Surrey. 


radial directions and each tool slide has 
adjustable linkage with stops. Threads 
up to $in diameter and 0-040 in pitch 
can be cut in steel using the attachment. 
Bar capacity of the larger model is ¢ in 
diameter by 4 in with flat cams. Dowding 
and Doll Limited, 346 Kensington High 
Street, London, W14. 
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Czech Pattern 


Pe represents 97 per cenit of Czechoslovakia’s 

primary energy resources, and although at 
present there is no apparent shortage, a time will 
come when other sources will be required. The 
existence of radioactive deposits in Bohemia has 
long been recognised, and indeed it was these 
deposits that prompted the earliest work in 
nuclear science. Lacking adequate hydro-electric 
resources, being technically advanced, and 
possessing native deposits of uranium, Czecho- 
slovakia is perhaps the ideal example of a 
small country in which nuclear power might be 
profitably exploited at an early stage. It may 
be useful to see what in fact has happened. 


Cooperation 


The Czechs obtain assistance in the develop- 
ment of nuclear energy from the Soviet Union, 
which provides financial aid and know-how, 
and to a lesser extent from the International 
Atomic Energy Agency whose services extend 
over a wide area including educational and 
technical aspects. 


Ambitious Programme 


At one time it was stated that ten nuclear 
power stations were to be built by 1970. pro- 
ducing 5,000 MW of power, but this conception 
has been rather short lived. In ENGNG., vol. 187, 
1959, p. 12, it was reported that the first of these 
stations was expected to go critical in 1960 and 
the second in 1962. In ENGNG., 25 March ’60, 
p. 420, the date of the first station to reach 
criticality was said to have been postponed 
until 1963, and in the issue of 27 May ’60 it 
was stated that the first station would not 
produce power until 1966. It thus appears 
that it has taken about nine years from the 
beginning of construction to power production 
instead of the anticipated three. No reason has 
been given by the authorities for this seemingly 
chequered career of the first of the ten stations, 
and it is quite obvious that the programme of 
ten reactors by 1970 is going to fall short of the 
preliminary estimates. Clearly the Czechs have 
been faced with the same situation as Britain, 
the Soviet Union and other nuclear.countries, 
and like them, has had to considerably curtail 
her programme. 


Details of the First Station 


The site of the first station is at Bohunice, 
and it is designed to generate 150 MW(e) using 
a gas-cooled heavy-water moderated system. 
The coolant gas is carbon dioxide at 882 1b 
per sq. in and 425° C, and the fuel is natural 
uranium pins. The canning material is a 
magnesium-beryllium alloy and the maximum 
surface temperature is 500°C (930° F). The 
thermal output of the station is 590 MW giving 
an overall efficiency of just over 25 per cent. 
The power will be generated in three turbo- 
generator sets of 50 MW rating, and use is 
made of the conventional turbine components, 
since the steam conditions are considered to be 
sufficiently good. Bare heat exchanger tubing 
is to be used, and it is claimed that as a result 
of the high primary coolant pressure, heat 
transfer is adequate, while the pressure losses 
are low. 


Uranium Resources 


Czechoslovakia is very fortunate in being one 
of the world’s largest producers of uranium; 
the majority of the output is sent to Russia. 
A uranium processing plant is now planned to 
cater for the ever increasing demand for this 
material. 


Research Institute 


This year technical aid from the USSR will 
help to complete the construction of a basic 





research institute for nucleonics at Rez near 
Prague, called the Research Institute of Nucleo- 
nics of the Czechoslovak Academy of Sciences. 
This institute is already equipped with a 2 MW(t) 
swimming-pool research reactor of Russian 
design (see Fig. 1), which went critical in 1957, 
a 25 MeV cyclotron particle accelerator, hot 
laboratories and a number of further laboratories. 
There are a large number of industrial concerns 
working with radioactive materials. The educa- 
tional problem is also being successfully tackled 
at the Faculty of Technical and Nuclear Physics 
and a Secondary School of Nucleonics, where 
nuclear engineers and graduates are being 
trained. A new Czechoslovak trade corporation, 
OMNIA; was established on 1 January, 1960, 
and by means of import and export, promotes 
speedy and economical development of nuclear 
engineering. 





Fig. 1 The 2MW(t) swimming-pool research 
reactor at the Research Institute of Nucleonics, 
near Prague. It went critical in 1957. 


Industrial Uses of Radioisotopes’ “: * 


Several methods for industrial application of 
radioisotopes have already been developed. 
For example, a contactless gauge for measuring 
the thickness of materials is now widely used in 
the paper-making industry. The BMT type 
apparatus permits continuous gauging of sheet 
weights within the range 0 to 9,000 gm per cu. m, 
and has a variety of uses outside the paper 
industry. Another device is the UNIVEL 
apparatus, which is a dynamic electrometer with 
an ionisation chamber, and may be used for the 
continuous measurement of pressures, coatings, 
thicknesses, densities, and other quantities. 
The instrument has proved useful in -cement 
works, where it is used to measure the density 
of clay sludge. Defects in steel plate are checked 
using X-rays, and also by means of the cobalt 
60 isotope, which is suitable for thicknesses 
up to 120mm; above this thickness a 15 MeV 
betatron has been designed to check up to 
350 mm gauge, and is now in production. 


Medical Applications 


Medical irradiation devices using radioisotopes 
have recently played an important part in 
therapeutic aid. There are two main types of 
instrument—the Chisotron, which uses cobalt 60, 
and the Cesioterax, using caesium 137, which 
has the advantage of a longer half life. 








Notes and News 


Revision of Radiation Limits 

Regulations for the protection of employees 
in atomic energy industries and the general 
public against hazards arising out of the posses- 
sion or use of AEC licensed radioactive materials 
have been revised by the United States Atomic 
Energy Commission. The principle effect of 
the amendments, which became effective on 
January 1, 1961, will be to limit the life-time 
exposure of radiation workers to approximately 
one third the limits permitted under the present 
regulations. The total external radiation expo- 
sure that any worker may accumulate beyond the 
age of 18 will be an average of five rems per 
year and to not more than three rems in any one 
quarter. Present limits are 0-3 rems per week, 
or approximately 15 rems a year, without further 
restrictions for the accumulated dose. The 
revisions are embodied in the amendments to 
Title 10, Chapter 1, Part 20, of the Code of 
Federation Regulations entitled ** Standards for 
Protection Against Radiation.” 


Canadian Prospects 


Canada’s Department of Trade and Commerce 
reports that the sales prospects for nuclear pro- 
ducts in Mexico, Brazil, Sweden, India and 
Western Europe, and particularly West Germany, 
are good. Although the competition will be 
tough Canadian manufacture’s of nuclear pro- 
ducts are in a good position to succeed in foreign 
markets, the department reported. Also many 
countries are showing a leaning towards the 
heavy-water natural-uranium reactor in which 
the country has 15 years of experience. 


GEC-Japan Agreement 


The General Electric Company has signed a 
ten year agreement with Nippon Denkyoku 
Kabushiki Kaisha allowing the company to 
manufacture certain types of graphite developed 
by the GEC laboratories for use in nuclear plants. 
A capital sum of £50,000 will be paid by the 
Japanese company. The royalties on the imper- 
meable graphite will be 10 per cent and on the 
low permeability graphite 74 per cent. In 
future both companies will exchange all infor- 
mation concerning developments of the graphite. 


Nuclear Training in Prague 


The Department of Technical and Nuclear 
Physics was founded in 1955 at Prague Technical 
University and it is shortly to move to new 


-quarters built to accommodate this rapidly 


expanding section. In addition to the standard 


‘laboratories several special sections will be 


included for development work on accelerators 
and electronic equipment, plasma physics, 
thermodynamics and the equipment of nuclear 
power plants, and a shock-proof room for work 
with nuclear emulsions. Storage tanks for con- 
taminated effluents are situated below the build- 
ing and contaminated air is filtered and released 
through a 45m stack. The layout of the hot 
cells and dosimetric inspection rooms are designed 
to satisfy established safety and health physics 
regulations. 


Fluidised Bed 
An operating licence is being proposed for the 
critical experiments facility of the Martin 


Company at Baltimore, USA. The facility is 
to be used, under contract with the AEC, to 
test the possible practical applications of the 
reactor concept based on the use of a fluidised 
bed with slightly enriched uranium fuel elements. 
The maximum power will be about 10 watts. 


Industrial Water 


The American Society for Testing Materials 
has set up a committee to examine the methods of 
preparation for the physical and chemical testing 
of industrial water, and deposits where radio- 
activity and radiochemical effects are present. 








It is hoped that agreement will be reached on 
standardisation rules for radioactivity in water. 


Safety Fuse 

A safety fuse for use in the Maritime Gas 
Cooled Reactor Critical Experiment has been 
developed by Atomics International. The fuse, 
shown in Fig. 2, is completely self-contained in 
the cylinder and partly inserted into the core. 
In the event of a power surge, boron trifluoride 
gas will be released from the high-pressure area 
into the core by the melting of the bimetal 
uranium-monel trigger. 


Uranium Research by Canada 


With the United States desiring to end her 
contracts with other countries supplying her 
with uranium, and the statement that by 1965 
she will be self-supporting, the world supply of 
uranium is expected to exceed the demand. 
Thus unless the industry can find other paths 
along which it may tread to provide additional 
demands, it will be confronted with real difficul- 
ties. A Canadian Uranium Research Founda- 
tion has been established by six mines who are 
providing the necessary funds. The aim will be 
to extend the present research programme. For 
example the addition of uranium to carbon steel 
may harden it and reduce corrosion. 


Experiment Manual 


The first manual on radioisotopes for use in 
college and university chemistry courses has 
been published by the USAEC. It is designed 
to introduce the student to radioisotope tech- 
nology and to demonstrate their potential 
contribution to his future work. The manual 
reflects the growing routine use of radioisotopes 
as a valuable tool in many varied fields. There 
are ten introductory experiments illustrating the 
properties of radioisotopes, radiation and the 
instruments involved in their detection; 23 
other experiments illustrate important chemical 
facts and relationships. Copies of the manual 
are available from the Office of Technical 
Services, US Department of Commerce, Washing- 
ton 25, DC, priced $2 for the experiment 
manual and $1 for the instructor notes. 


Overcoming the French Waste Problem 


The outburst from the oceanographers and 
scientists two months ago at the announcement 
that the French Atomic Energy Commission 
intended to dump 6,500 drums of radioactive 
waste in the sea off the south coast of France has 
secured the result that they sought. The project 
has now been abandoned. Instead, between 
10 and 20 drums will be dumped in the area to 
investigate whether there is any leakage or rise 
in the activity level. The Commission state that 
no further plans will be made without consulting 
the relevant scientific authorities. 


IAEA and ENEA Collaborate 


Following the approval by the respective 
council’s of the OEEC and the IAEA a protocol 
has recently been signed between the IAEA and 
the ENEA. It was pointed out that, although 
the two organisations had virtually identical aims, 
their methods necessarily differed. The ENEA 
served a relatively homogeneous group of coun- 
tries whereas the IAEA’s distincitve feature was 
its broad and heterogeneous membership. The 
latter concentrated on aiding the world-wide 
exchange of technical knowledge, rather than 


Fig. 2 Reactor safety 
fuse for use in the Mari- 
time GCR Critical Ex- 
periment using boron 
trifluoride. 


Fig. 3. The PM-3A to be installed at the Naval 
Air Facility, McMurdo Sound, later this year. 


Fig. 4 Soviet Station: Construction is well under 

way at the atomic power station near Sverdlovsk 

in the Urals. The concrete walls which are built 
out of 15 ton blocks are nearly completed. 


the construction of large joint industrial installa- 
tions or pilot plants. Great benefits could be 
derived from collaboration between the two 
agencies in establishing regulations to govern 
international transport of radioactive materials 
and the implementation of the scientific recom- 
mendations for disposal of radioactive wastes. 
There had already been collaboration between 
the two agenices on these matters. 


Military Aircraft 


Convair is conducting tests on shielding and 
radiation effect on the air-frame of the NX-2 
nuclear powered aircraft. Extra weight will be 
offset by reduced fuel load and increased engine 
thrust. The aircraft is designed to cruise at 
Mach 0:8 to 0-9 at 35,000 ft and to stay aloft for 
five days—the first flight is scheduled for 1965. 


New Swedish Station at Marviken 


The Swedish Power Board has applied for 
Government approval to build an atomic power 
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station at Marviken, in Oatra Vikbolandet, 
which is east of Norrk6ping. A decision ‘s 
expected to be made on 1 July, 1961, and if this 
is favourable the plant should be ready in 1967. 
Asea, Vasteras, and Nydqvist & Holm AB 
(Nohab), Trdllhattan, will build the reactors in 
cooperation with AB Atomenergi, Stockholm. 
It will be of Swedish design, and will have a heat 
output of 365 MW and a 100 MW electrical 
output. Thirty-four tons of uranium oxide 
will be used in 200 burner units and 120 tons 
of heavy water will be required for moderator 
and coolant purposes. 


First Economic Nuclear Station 


Transportation of the PM-3A nuclear power 
plant to the McMurdo Sound will begin in 
November 1961. An artist’s impression of the 
reactor installation is given in Fig. 3. The 
McMurdo Sound is the base of the Naval Air 
facility and the principal base for all United 
States scientific efforts in Antarctica. The 
10 MW(t) pressurised-water cooled and moder- 
ated reactor will produce 1,500 kW(e) plus 
650,000 Btu per hour of steam. The reactor 
will be prefabricated by the Martin Company, 
Baltimore, in 18 basic ‘‘ modules.’’ Each 
module measures 84 ft by 84ft by 30ft and 
weighs less than 30,000 1b; the installation time 
will be 60 days during the brief Antarctic summer 
season when the modules will be connected on 
site. Further details are given below. Fuel 
elements: about 730, 4 in diameter stainless-steel 
tubes; highly enriched ce1met of uranium dioxide 
fuel and stainless steel is contained in the 0-042 in 
thick tube walls. Core size: 36 in high and 23 in 
diameter. Control rods: stabilised europium 
oxide “* Y ’’ rods, stainless steel clad. Uranium 
235 loading: about 29 kg. Uranium burnup: 
9kg: Primary loop temperature and pressure: 
1,300 Ib per sq. in and 463° F. 


Reactor Notes 


Malaya: The university of Malaya at Kuala 
Lumpur is to have a nuclear reactor costing 
£233,000. 

Iran: A 5 MW (t) swimming pool type reactor 
made by the American Machine and Foundry 
Company is to be installed at the Teheran 
University Nuclear Centre. It is being supplied 
under a United States-Iran bilateral agreement; 
the United States is providing $350,000. 

Japan Receives US Aid: The United States has 
contributed $350,000 towards the 10 MWi(t) 
heavy-water moderated and cooled reactor built 
by AMF Atomics at Tokai-Mura. It will be 
used for radio-isotope production and materials 
testing. 

Prospects in Finland: A report published by 
the International Atomic Energy Agency and 
the Finnish Atomic Energy Commission envis- 
ages that under certain conditions it may be 
technically and economically feasible to intro- 
duce a large nuclear power station in Finland 
as early as 1970. By this time hydroelectric 
resources suitable for expansion will be dwindl- 
ing, although at the moment they provide 70 to 
85 per cent of all electrical requirements. 

Euratom: France, Germany, Holland and 
Italy have submitted to Euratom projects for 
the development of nuclear reactors for ship 
propulsion. 

Pennsylvania State University: A licence has 
been granted to the University of Pennsylvania 
for the operation of a light-water moderated and 
cooled pool-type reactor capable of achieving 
power levels up to 4MW(t). It is the second 
reactor to be owned by the university. In July, 
1955, a licence was given to operate a 200 kW (t) 
pool-type research and training reactor. 

Third Research Centre for Euratom: Euratom 
and the German nuclear research organisations 
have agreed to construct a research centre at 
Karlsruhe. It will be the third research centre 
within the Euratom community. The cost is 
estimated at $12 million, of which $7-2 million 
will be contributed by Euratom. The project 
will be used for research into the use of plutonium 
for industrial purposes. 
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Export Attack by 
New AEI Appliances 


RECENT survey of the economic 

position showed that exports 
played not a very large part in the 
general picture of the reduced activity 
in domestic appliance manufacture. 

Evidently ASSOCIATED ELECTRICAL 
INDUSTRIES now intend to make a big 
improvement in their exports. Their 
new management company, AEI APPLi- 
ANCES, formed to direct the activities of 
AEI Horpornt and of AEI Gata, 
formerly the exporting company for 
Hotpoint, is the signal for a new drive 
to keep the company’s capacity more 
fully employed catering for the rising 
world demand for electric domestic 
machines. 

There is a vocal demand for these 
labour saving symbols of modern 
success in the emerging newly inde- 
pendent states. With less of a problem 
of paying for the goods, the highly indus- 
trialised markets like the United States, 
West Germanv and Northern Italy are 
promising grounds for the manufac- 
turer who can meet the subtly different 
demands for performance and styling. 
Enough German electrical equipment 
for the home has been sold in Britain 
to show that in the nations of Western 
Europe, with their rising standards of 
output and of living, there are attractive 
opportunities to be taken. 

AEI’s new management company has 
Lord Chandos for chairman and Mr. 
R. Craig Wood as managing director. 
Mr. Wood is chairman of both AEI 
Hotpoint and AEI Gala. These changes 
took effect from 1 January. 

Since it is becoming even more widely 
accepted that the easing of the hire 
purchase and credit restrictions would 
not lead to the strong upsurge in con- 
sumer spending that took place during 
1959, it is an obvious conclusion that 
for the full employment of their expand- 
ing capacities the United Kingdom’s 
domestic appliance manufacturers must 
turn to the export markets. 

AEI and other manufacturers have 
had to resort to some short time work- 
ing during the past year and it is not 
certain whether the effect this has had 
on some costs will prevent a repetition 
this year of the rising level of appliance 
exports achieved in 1960. 

British manufacturers are not alone 
in having to look abroad for the full 
realisation of their possible earnings. 
The new AEI system will before long 
be meeting even stiffer foreign com- 
petition. 


Record Results among 
Electronics Subsidiaries 


Despite its name, the GAS PURIFICATION 
AND CHEMICAL Company has many 
subsidiaries operating in the radio and 
television industries. For the first half 
of the last financial year these companies 
set up a profit performance which in 
the restricted conditions of the second 
half they were not able to continue. 
Group turnover was still increased 
over the full year, from £7,180,000 to 
£8,324,000. The trading profit before | 


ENGINEERING 6 January 1961 








tax was £811,034, the highest yet 
reached by the group (previous year, 
also a record, £505,336). 

Among the subsidiaries, B & R 
ReLtays had continuously increased 
their sales, doubling the profits of the 
years before. 

JOHNSON BRITISH ELECTRIC went on 
earning excellent profits, broadening the 
field of operations and lessening depen- 
dence upon any one trade. 

Following further economies and the 
recent improvement in demand for new 
and second-hand machine tools, 
MODERN MACHINE TOOLS was also 
making profits. 

The current order book for SMART 
AND BROWN (MACHINE TOOLS) was a 
record for this company in peace time. 

Reorganisation of GREENCOAT ELEC- 
TRONICS has proved successful. The 
company, now on a profitable basis, 
operates in home and overseas markets, 
selling its battery-operated motors and 
record players. 


The Many Features 
of Tecalemit 


Working at full speed for the car firms 
and also for their industrial customers, 
TECALEMIT Limited of Plymouth, Devon, 
the lubrication, filter and service equip- 
ment manufacturers, raised the sales of 
their parent company by 24 per cent 
during the last financial year. At the 
same time the man hours worked rose 





by only 10 per cent. 

A useful illustration of the improve- 
ments that have brought about this 
better productivity is the automatic 
lathe shop, where nine million fittings a 
month were produced a year ago and 
where the monthly rate has now reached 
16 million. 

Sales to the car firms, the highest level 
yet reached by the company, were 27 per 
cent greater than in the previous year. 
Mr. Sylvester G. Gates, the Tecalemit 
chairman, believes that what he thinks 
is the temporary recession in the car 
industry may affect his company’s 
output of components in the immediate 
future. But other sections of the busi- 
ness continue unaffected. Unless some 
other factor comes into the picture, the 
current year is expected to be comparable 
with the past financial year. 

In that period orders from industrial 
users went up by 44 per cent, and came 
close in value to the parts for the motor 
business. Other departments were also 
advancing. These included fire-fight- 
ing equipment, oil-firing gear, industrial 
filtration and radar and precision com- 
ponents. 

If the old-time association of the 
name Tecalemit with garage equipment 
persists, the management has some 
developments in hand which should 
powerfully emphasise the diversity of its 





current activities. In plastics the com- 
pany have produced a hydraulic brake 
hose, manufactured from a_ special 
grade of nylon, which has satisfied the 
specification of the American Society of 
Automotive Engineers. Before this, 
says Tecalemit, only hose based on the 
use of rubber has met the requirements 
of the ASAE. 

The company’s brake hose has been 
undergoing tests with the main United 
States motor manufacturers for some 
time. In Britain a licence has been 
granted to the Dvuniop subsidiary, 
JOHN BULL RUBBER. 
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large as well as in motor vehicles. The 
company’s manufacturing unit in its 
first five months produced more than a 
thousand miles of tubing. 


£1 Million Contract for 
Helicopter Engines 


The De HAVILLAND ENGINE Company 
have pulled off a foreign contract which 
should give them a favourable place in 
the growing helicopter field. Substan- 
tial expansion of helicopter activities is 
widely expected now that turbine engines 
are able to give them improved perform- 
ance. 

De Havilland’s contract is for the 
supply to the AGustTA helicopter manu- 
facturing company of Milan, Italy, of 


Gnome turbine engines. The contract 
is initially worth almost £1 million 
but Agusta have an option to take 
very much larger numbers of engines 
over the next three years. 

Gnome turbines have been ordered 
in considerable numbers by the Ministry 
of Aviation for two military helicopters. 
There are also negotiations in progress 
for Gnome sales in North America, 
the Far East and in other European 
countries. 

Agusta, one of the three principal 
helicopter builders in Europe, have 
produced the Bell 47J helicopter in 
quantity for NATO powers. The com- 
pany is about to start production in 
large numbers of the Bell 204B, a ten- 





seat general-purpose helicopter to be 
fitted with Gnome engines. 

Pointing out that the almost-a- 
million-pound contract is the largest 
export order for helicopter turbine 
engines yet placed in the United King- 
dom, the De Havilland company 
observe that the Gnome may become as 
popular among helicopters as was the 
celebrated Gipsy engine among light 
aircraft. 


An Echo from 
Rhodesian Troubles 


Among the United Kingdom companies 
with a direct interest in the future 
stability and development of the central 
African area are J. BROCKHOUSE and 
Company, who have subsidiary com- 
panies in the Rhodesias. Both manu- 
facturing companies there made losses 
in the last financial year and the Brock- 
house chairman, Mr. J. L. Brockhouse, 
reported at the recent annual meeting 
that conditions were unlikely to improve 
until the political situation in the 
Federation becomes clearer. 

Further south, the offer made to the 
Ordinary shareholders in J. BRock- 
HOUSE (SOUTH AFRICA) was accepted 
and the parent company now owns the 
whole of equity in this subsidiary. 





Other applications for this special 
nylon are being found in industry at 





Though the profits for the year were 









prospects for the company are un 
diminished. 

The increased activity of the engineer- 
ing industries, plus the. progress made 
in the productivity of the organisation, 
led to a substantial increase in the 
profits of the parent company for the 
year. The greater part of £752,000 was 
spent during the year on expansion and 
modernisation of factories in Britain. 

The spurs to this expansion are two 
in number. They are the need to 
provide modern equipment in order to 
stay competitive and that of keeping 
pace with the increasing demands from 
the customers. 

Serious decline in the demand from 
the car firms is seen by Mr. Brockhouse 
as having to be accepted as a temporary 
fluctuation in volume as part of a 
bigger picture of expansion. General 
engineering, at present very busy, could 
be expected to be influenced by the 
falling demand of this one section 
sooner or later. For this reason any 
substantial improvements in profits 
during 1961 are thought to be unlikely. 


Rising Profits from 
Compressed Air Gear 


The company whose profits exceed the 
£1 million mark for the first time has 
reasonable cause for pride, while pres- 
| sing on to further expansion. 

| Fitting this category exactly are the 
air compressor and pneumatic tool 
manufacturers— BROOM AND WADE 
| Limited. Producing the annual report 
and accounts with admirable speed; 
their financial year ended only on 
30 September, 1960, the company 
reports the record consolidated profit 
of £1,044,922. 

The higher profits are chiefly brought 
about by increased turnover. Both at 
home and abroad sales of all the com- 
pany’s main products, stationary com- 
pressors, rotary portable compressors, 
and pneumatic tools, have increased. 
Substantial turnover in the future is 
expected from the new range of V 











stationary compressors, now satisfac- 
torily launched. 

A greater factory area has been 
allocated to the production of pneumatic 
tools for which Broom and Wade have 
been meeting an increasing demand. 
One of the subsidiary companies is 
BEN PATENTS. Demand ffor their 
products has been increasing at the- 
same rate as that for the parent com- 
pany. Ben paint spray equipment is 
heavily ordered and record sales were 
made at the Motor Show. 

The overseas subsidiaries contribute 
equally happily to the story. Even in 








so difficult a field as Belgium, the 
BROOMWADE-BELGE SA returned a good 
profit in its first full year of trading. 
New levels were reached in Australia 
and South Africa and were well kept up 
in Canada. 

Dividends received from the subsidi- 
ary interests overseas were in respect of 
the 1959 profits. Those from Canada 











increased from £22,599 to £32,727. 
With the assistance of the Canadian 
company, distribution of Broomwade 
products has been started in the United 
States. In order to help this operation 
and to improve sales and service in 
Canada new offices and workshops are 
being built outside Toronto. 

For the company’s prospects, the 
chairman, Mr. H. Dick Broom, reports 
that the order book stands higher than 
at the same time in 1959. 





smaller than expected, the long term 
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Kearns 

Electronic 

Horizontal 
Boring 

' Machine 


The application of electronic 
control to these machines 
owed something to the stimu- 
lus of a discontented user. 


F WORKPIECES could talk they would be in 
the best position to describe the character 
of the Kearns electronic horizontal surfacing and 
boring machines. Imagine a workpiece that had 
been machined thirty years ago, talking to a 
young workpiece machined today on one of 
these machine tools. In the manner of the old 
talking to the young, he would recall that when 
he was machined he didn’t have anything 
like the same opportunities for being machined 
quickly. He spent many months in the machine 
shop, most of the time waiting on the shop 
floor until they were ready to set him up on 
the next machine tool and carry out one of 
many machining operations that had to be 
done on him. He was bored, surfaced, drilled, 
milled, tapped, screw-cut and recessed, all on 
different machines, and every time he was set up 
a different operator fiddled around for hours 
trying to get him accurately positioned in 
relation to the previous operation. 

Today’s workpiece would think this was all 
rather silly and unnecessary. He had been set 
up once, on the table of a “ Kearns,” and all 
the machining operations carried out on him 
in sequence. In between one operation and the 
next he had been moved with uncanny swiftness 
and precision, and they didn’t even have to fix 
one of those horrid jigs on him. 

The truth of the matter is that the horizontal 
surfacing, boring, milling and drilling machine 
(the full name is too long winded to use every time) 
is probably the most “‘ universal *’ machine tool 





Fig. 2. Control desk for setting the coordinates. 











Spindle 
Slide we 


cl] + 

















Bed 








(9237.8) “ENGINEERING” 





Fig. 1 The four principal units of a Kearns borer, 
standardised for unit construction. 


of our time. Engineers are often suspicious of 
a machine which is claimed-to be universal, but 
in this instance it is the most significant and 
advantageous quality. The setting up of a 
workpiece demands skill and time. It may 
therefore be seriously expensive to have to set 
up afresh on a different machine for each opera- 
tion. With the Kearns electronically controlled 
machine, the operator usually sets up the work- 
piece once, and then it is the machine’s inherent 
accuracy of movement and positioning which 
takes charge of the whole cycle of machining 
operations. 


NEW POSSIBILITIES 


The comparatively recent application of elec- 
tronic control to these machines is opening up 
new possibilities in production shops. The 
makers themselves might be too modest to fore- 
cast the future, but a study of the machines by 
ENGINEERING suggests that there is considerable 
scope in many industries for a new conception 
in the design of components in order to take 
advantage of the machines’ powers and possi- 
bilities. Consider, for example, the frame, 
casing, structure or other “‘ foundation ’’ com- 
ponent of an engineering design. If it could be 
redesigned so as to build into it as many as 
possible of the precision dimensions of the whole 
design—in an ideal case all the precision work 
except the shafts, gears, bearings, etc., which 
fit into or on to the frame—then that frame could 
be completely machined in one setting on a 
Kearns electronically controlled borer, with 
obvious advantages in the saving of costs, includ- 
ing time, in the machine and assembly shops. 

Too often design and production are separate 
activities with inadequate liaison between them. 
There is a need for a word which would signify 
a unified approach. The chances of such a 
unified approach are increased by the application 
of electronic control to these machine tools. 
Between one machining operation and the next, 
the workpiece and the cutting tool are moved, 
relatively to each other, rapidly and automatically. 
It is the rapidity and automatic nature of these 
movements which endow the Kearns electronic- 
ally controlled borer with its special character. 
Horizontal boring machines without electronic 
control require the operator to use optical setting 
control or measuring bars—both of which are 
time consuming and demanding in skill. Such 
machines still have many applications, and are 
made in large numbers by Kearns and other 
makers, but they are not such an attractive 
proposition for workpieces which have to be 
machined in a more or less complicated series of 
operations. 






What was the origin of this recent development 
of a basic machine tool? Was it the exacting 
demands of armaments production, as is so often 
the case in engineering today? The answer is 
surprising. 

Acknowledge, first, that here as elsewhere in 
engineering, technical development is the result 


of thought and effort by many people. It is 
fashionable to call this “ team work,” but a 
team suggests a captain, who has the master 
plan and coordinates the work of the team. 
There must always be that kind of organisation, 
but there is another, equally important factor. 
It can be called the Factor of Coincidence of 
Aim. The F.C.A. enters into engineering when 
two or more technical developments are in hand 
separately and independently, and the possi- 
bility of bringing them together to form the 
basis of a new development is recognised. 

In the present case, technical developments 
were taking place independently in three com- 
panies: at H. W. Kearns and Company Limited; 
the British United Shoe Machinery Company 
Limited; and the British Thomson-Houston 
Company Limited (now the Electronic Apparatus 
Division of Associated Electrical Industries 
Limited). 

The British United Shoe Machinery Company 
make most of the boot and shoe machinery used 
in Britain. Such machinery is not mass pro- 
duced, since there is not a mass market for it. 
It is produced in quantities as low as, say, 100 
or as high as 500; and those quantities may 
be turned out over a period of about ten years. 
A new design of boot or shoe machine may 
incorporate technical improvements based on 
experience of the manufacture and use of these 
machines, and it may also include features which 
are required because of fashion changes in the 
styling and construction of boots and shoes. 
At one time the B.U.S.M. Company prepared jigs 
and fixtures for making the new machines, but 
this method was rather expensive and time-con- 
suming. Towards the end of 1953, Mr. H. 
Grewcock, the works director of the B.U.S.M. 
Company, wrote to Mr. C. A. Sparkes, technical 
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Fig. 3 Pendent control panel. 
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Fig.4 A highly developed design—the result of cooperation from three industries. 
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Fig. 5 " One punched card to control the setting for one machining operation. 


director of H. W. Kearns, asking whether im- 
provements could be made to the horizontal 
boring machines to help them in their problem 
with boot and shoe machines. In a paper 
presented by Mr. Sparkes in May, 1957, he said 
that as the result of this ‘* challenging letter ’’ his 
company investigated the possibility of designing 
a large horizontal boring machine with an elec- 
tronic positioning system. 

At that time (1953) the British Thomson- 
Houston Company were developing an electronic 
system for machine tools, and it was this system 
which was taken up and applied to the Kearns 
borers. The first boring machine fitted with it 
went into service at the Leicester factory of the 
B.U.S.M. Company. 


UNIT CONSTRUCTION 


An equally important factor in the develop- 
ment of Kearns borers has been the principle of 
unit construction, on which work was started in 
the 1930’s. The central problem was to be able 
to give the customers the variety in size, etc., of 
boring machines which they wanted, and at the 
same time allow the maker to eliminate unneces- 
sary variety which only added to cost and delays 
in delivery. In a paper which he gave to the 
Institution of Mechanical Engineers in 1952, 
Mr. Sparkes said that it was considered that if a 
universal type of machine could be broken down 
into standard units, “‘ a remarkable manufactur- 
ing advantage would be gained.” The four 
major units of these machines, as shown in 
Fig. 1, were therefore made in three sizes. The 
bed, compound table, upright, and spindle slide 
were made interchangeable on their sliding ways. 
As the result, no less than 81 different-capacity 
machines were made available from these units 
of three basic sizes. 

There is little doubt that the adoption of unit 
construction has also economised in the senior 
staff time which can so easily be expended on 
handling special requirements from customers, 
and has therefore left the Kearns staff more free 
to concentrate on maintaining contact with users 
and thereby develop their designs. It must 
also be easier for the company to quote prices 
and delivery dates quickly and accurately when 
so much of the cost of the machine is, in effect, 
standardised. 

One other factor which must be taken into 
account is the concentration of H. W. Kearns 
and Company on boring machines. This con- 
centration could have a stultifying effect, but so 
long as the company maintain active and close 
contacts with users and potential users—as was 
the case in their relations with the B.U.S.M. Com- 
pany—it has a vitalising effect because users 
inevitably tend to refer specialist problems to the 
specialists. Mr. Sparkes told ENGINEERING that 


in his opinion it is essential to go and see users— 
especially those who are in trouble with their 
machining operations or who are not satisfied 
with present methods—and to visit the principal 
machine-tool making countries abroad. In their 
works at Broadheath, near Manchester, it was 
evident that the directors and senior staff of H. W. 
Kearns spend much of their time in the produc- 
tion shops, keeping in close touch with their 
products and the men who build them. 


CONTROL SYSTEM 


Technical descriptions of the boring machines 
and of the electronic control have been published 
by Kearns and AEI, and are available from those 
companies, but a brief reference to the principal 
technical features is worth making. 

The electronic control system is used to give 
automatic coordinate setting, i.e. to set or 
position the workpiece and tool in accurate 
relationship to each other for boring, drilling, 
or whatever operation is to be carried out. Since 
the tool is mounted on the end of the spindle, 
and the workpiece is mounted on the table, the 
problem is to move the spindle slide vertically, 
and the table horizontally, by reference to a 
fixed datum and in accordance with the design 
instructions for the workpiece. The particular 
machining operation is then carried out. When 
it is finished, the coordinates, horizontal and 
vertical, are set for the next operation. 

The basis of the electronic coordinate system 
is a set of servo-mechanisms, which operate 
the machine’s slides automatically when the 
operator presses a push-button. He prepares 
for each automatic setting by adjusting the six 
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dials for the horizontal setting and the six diais 
for the vertical setting which are grouped on the 
control desk (Fig. 2). The first of the six dials 
gives tens of inches, the second gives inches, and 
the other four give four places of decimals. 
Thus he can set, for example, 12-3456 in from a 
predetermined datum on the dials; then as soon 
as he presses the button, the servomechanisms 
take over and automatically position the appro- 
priate slide. Alternatively, he can use a set of 
punched cards (see Fig. 5) which are stacked in a 
card-reader on the control desk; in which case 
he is not required to set the dials by hand. One 
punched card is used for each hole, etc., to be 
machined in the workpiece. Holes are pre- 
punched in the card to represent the tens of inches, 
etc., for the horizontal coordinate, and the same 
for the vertical coordinate. Thus a stack of, say, 
eight cards placed in the card-reader automatic- 
ally sets the spindle and the table for eight 
machining operations. By running through all 
the settings given by such a stack of cards, but 
without carrying out any machining, the operator 
can do a preliminary check to see how the holes, 
faces, etc., will fall on the workpiece when it is 
machined. This is particularly valuable with 
castings and forgings which vary appreciably in 
their rough dimensions. 

A recent innovation in Kearns _ horizontal 
boring machines is a patented multi-jack revolv- 
ing table. The top table of the compound table 
is-rotatable so that the angle of the workpiece in 
relation to the tool can be adjusted. With the 
new design, the top table is lifted by four jacks 
until its weight, and that of the workpiece, is 
carried on a large-diameter ball race, when it can 
be rotated easily to the required angular position. 
It is then lowered and clamped. 

The Kearns electronic horizontal boring 
machine is more than sufficiently accurate for the 
majority of production shop machining opera- 
tions. Its most important characteristic is its 
combination of accuracy, repeatability, and speed 
of setting for multi-machining operations—a 
characteristic which is perhaps unique. 

The company was founded by the late H. W. 
Kearns, father of the present chairman and 
managing director, Sir Lionel Kearns, and was 
incorporated in 1907. In its early days the pro- 
ducts included a patented pipe facing machine, 
and it was from this machine that the present 
highly developed boring machines have been 
derived. It was a fortunate origin, because it 
has led with development to a form of machine 
tool which is not paralleled abroad, even in the 
United States, but which clearly has continuing 
scope in the future. 





Fig. 6 Main bed, with tables partly assembled. 
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Automobile Review 





— 


Ignition System without Coil or Battery 


There are indications that the conventional 
electrical equipment for automobiles is in for 
a big clean-up in the not-too-distant future. 
Already the familiar dynamo is being replaced 
by a high-voltage generator. Now, with the 
introduction of the “ spark pump ”’ the coil and 
distributor system which took the place of the 
magneto on quantity production engines may 
well be on the way out. The unit is illustrated 
on the right. 

One of these pumps was seen for the first time 
outside America when it was shown fitted to a 
Clinton single-cylinder industrial engine at the 
Smithfield show. The heart of the pump is 
formed of two PZT crystals which are made 
under licence in Great Britain by the Brush 
Crystal Company, of Hythe, Southampton. 

PZT, which is the registered trade name of 
this polycrystalline ceramic originally developed 
by the Clevite Corporation of America, has 
piezoelectric qualities; in other words, it is 
capable of producing electrical energy when 
pressure is applied to it. PZT is formed by 
bonding mixtures of lead, titanium and zir- 


conium, together under great and controlled 
heat until a ceramic-like solid results. During 
the process it is polarised by high voltages to 
make it piezoelectric. 

The two PZT rods in the spark pump are 
located end to end with a small gap between 
them inside a plastic container. The rods are 
approximately 0-33in diameter. The actual 
squeezing or stressing of the crystals and the 
timing of the spark is done mechanically by a 
linkage from the crankshaft. The voltage 
produced depends upon the size of the rods and 
the pressure exerted on them. The spark pump 
fitted to the Clinton engine produces approx- 
imately 20,000 volts with a pressure of 80 lb. 
Up to 30,000 volts can be obtained using this 
size of rod and it is claimed that the crystals 
have a working life of at least 500 hours. 

As the voltage is more or less constant what- 
ever the engine speed, starting of cold engines 
can be made much easier and the high voltage 
will fire a worn or oiled-up plug. The unit is 
compact, it measures 3-5 cubic inches, weighs 
8 oz, and is waterproof. 





Pressure on two polycrystaline ceramic rods gener- 

ates the voltage required for ignition in the 

Clevite PZT spark pump, which employs piezo- 
electric effect. 





Testing Radiator Hoses to Destruction 


Flexible engine mountings and high pressures 
induced by the use of water pumps give cooling 
system hoses a hard life. Hoses are also subject 
to chemical action when anti-freeze mixtures are 
used, and they are attacked internally by rust 
and externally by oil leaking from the engine. 

The American Dayco Corporation have 
developed a test apparatus which can simulate 
service conditions by combining pressure, tem- 
perature and vibration loadings in one unit. 
Before the testpiece is investigated it is given 
an accelerated ageing at 100° C for a period of 
72 hours to allow for normal shelf life. Usually 
the fluid circulated is a 50 : 50 mixture of water 
and ethylene glycol, which has a quantity of 
oil-type rust imhibitor added. This mixture 
resembles the average quality of coolant found 
in automobile engines. 

The test circuit, shown right, contains a 
circulating pump, a header tank fitted with an 
immersion heater, and an electric motor driving 
a cam that enables the test hoses to be vibrated 
through a 0-25 in stroke 1,140 times per minute. 
If there is a failure an automatic cut-off stops 
on _ and the vibrator motor and the timing 
clock. 

In a normal test run the coolant is pumped 





Pressure Regulator 
with Automatic Cut-Off 
when Hose Fails 


Test Specimens of Long 
and Short Radius 
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through at a pressure of 25 lb per sq. in and a 
rate of 40 to 50 gallons per minute; the tem- 


perature is heid at 100°C. Higher temperatures 
and pressures bring about unusual failures. 





Pedal Car in Plastics to Triumph Specification 


One of the best looking and true-to-scale model 
cars to be made has been introduced by Coventry 
Laminates Limited. It is a half-scale replica 
of the Triumph TR3 sports car, made from 
glass-fibre reinforced polyester resin, and 
although intended as a display model in the 
showrooms of Standard-Triumph dealers, it is 
also aimed at the pockets of indulgent parents, 
being priced at £48 7s 6d including purchase tax. 
Like its bigger brother, it has had its own press 
release, and the specification is worth study by 
any up-and-coming engineer. 

The overall length of the TR3 Junior is 
6 ft 3 in and the body is wide enough to accom- 
modate two children up to 9 years of age. The 
pedal gear is duplicated so that the crew can 
“press on’ together. There is coil-spring 


independent front suspension, a spring spoke 
steering wheel and the tyres can be inflated. 
Light and horn switches are fitted on the instru- 
ment panel. There is a choice of colour scheme: 


British racing green, Spa white, pale yellow, signal 
red and powder blue. 

Reinforced plastics have the advantage of 
combining light weight with strength, which 
are assets in a toy; there are no sharp edges to 
harm young limbs; and the material is naturally 
rustproof. As is usual with this method of 
construction, the surface finish is very good, 
and the illustration shows the attractive appear- 
ance of the model. 

Coventry Laminates, of 20 Carter Road, 
Coventry, have also designed a transporter to 
carry the models to dealers. It will be towed by 
a full-scale TR3, driven, one presumes, by a 
full-scale driver. Leyland have so far not 
indicated their intention to take over manu- 
facture of the transporter. 


(Above right) The TR3 Junior embodies Bakelite 
polyester resins and has duplicated pedal drive. 
(Right) A full-scale TR3 and its brood of chicks. 




















On the Shelf 


By Frank H. Smith 


‘[meencsep in the guard’s van and unable to 
open my paper, I was glancing round and 
noticed the list of emergency equipment available. 
Among all the bandages and lints and fire- 
extinguishers I noticed one expanding ladder. 
This is, of course, quite different from an extend- 
ing ladder. If British Railways (Southern 
Region) could use the same material for their 
carriages that they do for their expanding 
ladders, there might be no need for me to travel 
in the guard’s van. 

When I first saw Tone (Volume 1, No. 1) 
I quite thought it was either a travel brochure 
or a continental magazine. It is actually the 
house journal of Rotaprint Limited, Rotaprint 
House, Honeypot Lane, London, NW9. Quite 
a jolly little journal, it is an advertisement in 
itself of the work of the house it represents. 
I’m looking forward to the time when I can say 
the same of the Whitbread house journal. 

Aslib have got their fixture list for January- 
February out and it looks quite enterprising. 
Somebody from one of the “* know what you are 
buying ** journals is to talk on “‘ Current Trends 
in Consumer Protection’’ on 26 January (5.30 
for 6.00 at Aslib), all day on the 31st there is a 
conference on “ Better Indexes for Technical 
Literature ’’ (apply for your 30s entrance form to 
Aslib), and on 22 February at 6.00, at the Royal 
Aeronautical Society, Tony Barrett, the head 
of that body’s technical department, will give the 
low-down on their new lecture hall. If this seems 
a peculiar subject, I understand that this theatre 
incorporates many features unique in_ this 
country. 

There is an increasing number of bodies issuing 
calendars of events for periods up to a year. 
I have had such a table from Association Fran- 
caise des Salons Spécialisés, at 22 Avenue 
Franklin-Roosevelt, Paris 8e. They list in their 
Calendrier des Manifestations, 40 meetings for 
1961 and, with a fine disregard for possible 
Armageddons, seven for 1962 and one for 1963. 
They have a pleasant mixture of titles such as 
a semaine de la bijouterie, orfévrerie de fantasie 
et cadeaux, a salon de l’aeronautique, and a salon 
du prét-a-porter féminin, which I translate as a 
loan for a woman to carry. There are a couple 
of the latter, in May fand in November, so 
French women evidently get their loans twice a 
year. 

This Cranfield Project looks like becoming 
THE milestone in librarianship research. Cyril 
Cleverdon, the director (better known as the 
librarian of the College of Aeronautics and the 
man who uses strings of numbers where others 
use words) has now produced an interim report 
on the test programme of an investigation into 
the comparative efficiency of indexing systems 
(to give it the lot) and he’s dishing them out at 
8s 6d a time including postage. He emphasises 
(knowing my weakness for the inaccurate 
statement) that this publication is obtainable 
from the College of Aeronautics, Cranfield, 
Bletchley, Bucks. 

I would be grateful if somebody would lend 
me the November Battelle Technical Review or 
let me have a Photostat of an article by Simpson 
and Murdock on the need to develop information 
centres on qualitative not quantitiative concepts. 
It sound like a contribution to the idea I have 
been flogging for too many years—that there is 
too much writing being done. (If you send it to 
ENGINEERING, mark it “ Lay off—this is for 
Frankie.”’) 

If mathematics are your subject and you like 
to read them in German, get a catalogue from 
B. G. Teubner, Blumenstrasse 27-9, Stuttgart S. 

Another psychological ad. trick has appeared 
in a leafiet from Interavia, the publishers of a 
daily news-sheet (at exorbitant prices) on matters 
connected with aeronautics. The slogan is 
“Your competitor reads Interavia Air Letter.” 
Mine doesn’t, so that doesn’t frighten me. 
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Data for Staff Analysis 


Ocupational Information: Its Development and 
Application. By Carro_i L. SHARTLE. 3rd 
Edition. Prentice-Hall, Englewood Cliffs, New 
Jersey, and London. (58s 6d) 


Occupational Information: its Development 
and Application is the third edition (revised and 
enlarged) of a manual intended for the profes- 
sional user of occupational information such as a 
personnel officer. The two previous editions 
were published respectively in 1946 and 1952. 
It is claimed that over 20,000 establishments and 
over 100,000 workers cooperated with the author 
and his colleagues. The new edition contains 
13 chapters each with its own summary, set 
questions and bibliography for further reading. 

Stress is placed on work satisfaction and 
occupational prestige as influencing occupational 
decisions. Attention is given to job patterns 
and the relative numbers of workers in each. 
The trained user of occupational information is 
stated to need a background of source materials 
and methods of obtaining it, in other words 
training in job analysis. The questionnaire 
method and the personal interview method of 


carrying out surveys are described in great detail, 

The census classification used primarily in 
connection with population statistics is described, 
as is the dictionary classification, which is based 
on a source book about jobs and is useful in 
interviewing where a definition of the occupation 
is required. It is-stated that approximately half 
of all occupations do not require previous 
experience and, to illustrate this, the entry occupa- 
tional classification of the United States Employ- 
ment Service is reviewed with its principal uses. 

The ratings of occupational requirements are 
examined, along with such characteristics as 
general intelligence, interests and personality. 
The limitations imposed by disabilities of various. 
kinds are also reviewed. 

Finally, three appendices are included, namely: 
(A) a completed job analysis schedule; (B) a 
census occupational and industrial classification 
for 1950; and (C) the New York plan for filing 
unbound occupational information. The book, 
which has an index, should certainly have a 
specialist appeal. 

Geo. H. DAVISON 





Power Prepared to Travel 


High Voltage Direct Current Power Transmission. 
By CoLtn ADAMSON and N. G. HINGORANI. 
Garraway Limited. (84s) 


In the earliest days of electricity supply industries, 
direct current was used for generation, distri- 
bution and utilisation. With increased demands 
for power and the need for voltages in the 
kilovolt range, beyond the economic resources 
of commutators, the difficulties of direct-current 
generation were realised. A significant factor 
was also the introduction of the steam turbine 
in power stations and the incompatible speed 
characteristics of the turbine and generator. 

Notwithstanding early difficulties, particularly 
in connection with parallel operation of stations, 
supply systems have developed steadily to the 
stage where electricity is generated, transmitted, 
distributed and, for the majority of purposes, 
utilised, as alternating current. Where direct 
current is required for utilisation it is agreed 
that the best approach is to rectify the alternating 
current at the load; direct current is used in vast 
quantities for electrochemical processes and in 
the traction field where the trend is to provide 
direct-current driving motors with rectifier 
equipment on the train to utilise the inherent 
economy of a high-voltage alternating trans- 
mission system. 

For transmission and distribution, alternating 
current has the advantages of easy voltage 
transformation with static units and straight- 
forward switching; there is a current zero every 
half cycle which is utilised in switchgear design. 
The main disadvantage with alternating current 
lies in the fact that inductance and capacitance 
appear as reactance and if this is unduly high 
the operational characteristics of the system are 
affected. 

Why is there currently so much interest in 
high-voltage direct-current transmission ? 

Throughout the world there is a growing need 
to transmit more and more power over longer 
and longer distances. In certain cases the 
energy source, such as hydroelectric power, is 
separated from potential load centres by large 
distances involving in some cases considerable 
stretches of either ocean or inland seas, and for 
this particular application direct current, in 
spite of the high costs of the terminal equipment, 
is cheaper and avoids some of the operational 
problems. 

Considering economics, distances at which 
it is cheaper to use direct current are approxi- 
mately 300 to 400 miles in the case of overhead 
lines and approximately 30 miles for cable 
networks. There is the application for direct 


current as an interconnector between two large 
alternating-current systems, not necessarily span- 
ning water, as in the case of the cross-Channel 
scheme, which would benefit by independent 
operation in regard to frequency and inter- 
system stability; with direct current there is no 
transfer of fault energy from one system to the 
other. There are also possibilities, even if 
uneconomic, for its use in situations where 
amenity problems arise with overhead-line 
systems, requiring the substitution of cable 
networks; and for the main distribution net- 
works in built-up areas making use of existing 
alternating-current cables. 

Compared with the progressive development 
of alternating-current systems during the past 
sixty years, knowledge and experience of high- 
power high-voltage direct-current transmission 
is still very limited. There is, therefore, an 
understandable reluctance by transmission engi- 
neers to consider anything but a very limited 
application of direct current and this will only 
be overcome by the successful operation of 
practical schemes and extensive developmental 
investigations on experimental schemes aimed 
at improving the reliability and economics of 
the system. 

It is also important that electrical engineers 
are well informed of the possibilities and charac- 
teristics of high-voltage direct-current transmis- 
sion. Much of the literature has appeared in 
scattered form and the publication of a volume, 
the only one of its kind, by Mr. Colin Adamson 
and Mr. N. G. Hingorani, sifting and collating 
the available information is, therefore, timely. 
One of the two authors, Mr. Adamson, has 
been mainly responsible for the conception and 
design of a laboratory devoted to research on 
aspects of direct-current transmission at Man- 
chester College of Science and Technology. 

Opening with a brief general discussion of 
the relative merits of alternating and direct 
current overhead line and cable systems, the 
text goes on to deal with convertor circuits, the 
elementary analysis of convertor bridge para- 
meters including the operation of an invertor, 
the basic requirements of mercury-arc convertor 
grid control, the selection of convertor charac- 
teristics to meet regulation requirements, protec- 
tion and circuit breaking, reactive power require- 
ments, artificial commutation as a means of reduc- 
ing the reactive power consumed from the alter- 
nating system, use of earth and sea return, system 
harmonics, insulators, corona and radio inter- 
ference, theory and construction of mercury arc 
valves, and direct-current cables. There is an 
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appendix by Monsieur R. Tellier of Electricité 
de France, dealing with voltage stresses in direct- 
current cables. 

Generally the treatment is comprehensive and 
specific direct-current problems are adequately 
dealt with, bearing in mind that the complete 
treatment of such problems as system harmonics 
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and commutation reactance is extremely complex. 
Insufficient attention, however, is paid to radio 
interference, particularly from convertor stations, 
and no data are given of the air clearance for 
high direct voltages. The main weakness of 
the book lies in the approach to general discus- 
sions of transmission systems where there is an 
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indication of inadequate background knowledge. 

The book should be a valuable reference work 
for transmission engineers interested in direct- 
current transmission and for post-graduate 
engineers entering the field. 


PETER R. HOWARD 





Mergers and the Ideal Unit Size 


Concentration in British Industry. By RICHARD 
Evety and I. M. D. LittLe. Cambridge 
University Press. (55s) 


What is the optimum size of plant in any section 
of industry? The answer is of the highest 
importance to engineering for a variety of 
reasons. Any concern is continuously faced 
with either or both of two questions. First, 
are we in a field of production where the oppor- 
tunities are so large that others are going to be 
persuaded to come into it and try to crowd us 
out? Second, is such-and-such a field so 
attractive that we should expand into it as 
quickly as possible? Finding accurate answers 
to these and related questions is exceedingly 
difficult and a great deal of time and money is 
spent in debating them. They involve a constant 
reassessment of technical and economic issues. 

It would be a big help if industries had even a 
rough and ready idea of the best size of unit. 
Some indeed have. A viable steel production 
unit has a capacity of not less than 500,000 tons 
of steel a year—better still if its capacity is 
a million tons a year. No one is going to be 
tempted to put up a steel plant to make 50,000 
tons of steel a year. But in many other metal- 
forming and engineering fields, where technical 
change is rapid and revolutionary, and where 
the market is changing fast, there may be few 
reassuring signposts along the road for those 


who have to plan capacity for the next five to 
ten years. 

To what extent do present plants provide an 
indication of the ideal size? For convenience, a 
unit may be measured by its output or its labour 
force, taken as a fraction of the total for the 
particular industry concerned. Using this yard- 
stick, could industries be classified in groups— 
groups, for example, where big, medium or little 
units, are likely to predominate in the immediate 
future? Is it reasonable to treat the market as 
known, the state of technology as comparatively 
predictable for a year or two, and plan accord- 
ingly? Could an industrialist, making these 
assumptions, look at an industry, determine 
whether its present structure is the right one, and 
if so decide on the basis of that structure whether 
to expand within the industry or enter it from 
outside? 

The answer is a hesitant yes. Such data as 
exist are limited and somewhat out of date but 
certain rule of thumb checks are available to back 
up other known facts and figures. This book 
provides them, but modestly admits the limita- 
tions of its findings. 

The authors set out to study patterns of con- 
centration in British industry basing their work 
on the 1951 Census of Production and certain 
information which the Board of Trade has 
released from the census returns. From the 


Government’s point of view information has 
presumably been obtained on degrees of mono- 
poly, information which could be useful in the 
administration of the Restrictive Practices Act. 
The definitions and techniques of analysis in the 
book are mainly for economists. The conclu- 
sions, tentative as they may be, are not without 
interest for those with a technical background. 
It is the results of the investigation, rather than 
the analysis itself (dependent as it is on estab- 
lishing a series of definitions on concentration 
ratios and plant differentials) which may interest 
the engineer. 

The end product is the listing of industries 
prone to high, medium and low degrees of 
concentration. The trend towards and away 
from concentration is examined and so are the 
factors which govern the movement of trends. 
There is a general index, an index of companies 
and one of trades. 

This is indeed among those rare books where it 
is possible to read the introductory chapters to 
grasp the definitions and then follow certain 
industries and companies through the indexes 
and appendices without labouring over the 
individual chapters. Such a recommendation 
might shock academic economists but it gives 
the book value to busy engineers. 


G. E. TEWSON 





Design for Person=! Combat 


War Planes of the Second World War: Fighters. 
Volume 1. ‘ By WILLIAM GREEN. Macdonald. 
(9s 6d) 

Spitfire: The Story of a Famous Fighter. By 
Bruce RosBERTSON. Harleyford Publications 
Limited, Letchworth, Herts. (45s) 


“In a fighter plane, I believe, we have 
found a way to return to war as it ought to be, 
war which is individual combat between two 
people, in which one either kills or is killed. 
It’s exciting, it’s individual, and it’s dis- 
interested.”’ 

Richard Hillary 


Down the ages the human qualities of curiosity, 
intelligence and aggressiveness have led, para- 
doxically, to the creation of many warlike things 
of great beauty. Of these the ship held pride 
of place for centuries—and still does for many 
people; but history has never before witnessed 
such a rapid rise to fame as that achieved by the 
aeroplane. Many aircraft have been designed 
and flown since the birth of the first practical 
flying-machine, more than half a century ago, 
yet of these none has quite equalled the fighter 
aeroplane for simultaneously catching the eye, 
the imagination and the hearts of young and old 
alike. 

The two excellent books about fighters which 
are reviewed here cover much the same periods 
of the late thirties and Second World War. 
They are, in a sense, complementary to each other 
in that the first traces the development of many 
European aircraft, notably those of Germany, 
while the second traces in detail the development 
of the most famous opponent of all German air- 
craft, the Spitfire. 

As far as the British people are concerned the 
Supermarine Spitfire became a household name 
and a material symbol of victory when things 


looked terribly black for us in Hitler’s war. We 
gladly gave pots and pans and watched excitedly 
to see if our local village or town met its target 
during the ** Spitfire Week.’’ While on the other 
side the names of Messerschmitt, Focke-Wulf 
and the Luftwaffe itself became for us symbols 
of all that was dark—to be resented and feared, 
like the older names of Napoleon, Armada 
and Dane. 

The 1930’s saw the biplane reach its zenith. 
Although the monoplane was older in form, a 
series of early accidents due to wing failure, had 
caused the biplane to be officially favoured 
throughout the First World War and in the 
years that followed. During this period mono- 
planes were still designed and built, although 
the strength requirements were such that very 
deep sectioned wings were needed to provide a 
girder strength comparable with that of the 
biplane. A thick wing section is not conducive 
to the high speed which is needed by a fighter, 
and thin wings meant high structure weight, 
which put up the wing loading of the monoplane, 
reducing its manoeuvrability compared with a 
biplane of the same size. 

However, in 1925, a line of beautiful mono- 
planes, emanating from the Supermarine stables 
and designed by R. J. Mitchell, made their debut 
in the Schneider Trophy Races. First of these, 
the wooden S4, had unbraced cantilever wings 
and suffered from wing flutter when turning. 
Little was known then of this phenomenon and 
the S4 crashed. Fortunately, the pilot, H. C. 
Biard, survived and was able to say what had 
happened. The result was that the rest of the 
Supermarine monoplanes, from the S5 to the 
S6B, which won the Schneider Trophy outright 
for Britain, were braced monoplanes and incor- 
porated m:tal in their construction. The low 
drag of tie monoplane, together with the intro- 


duction of metal structures and the development 
of the liquid-cooled in-line engine which produced 
a higher power per unit-frontal-area than the 
radial engine—led to the monoplane fighter. 

The Spitfire, adapted to Air Ministry Specifi- 
cation F.37/34, first flew in March, 1936. Across 
the North Sea, in Germany, the Messerschmitt 
Bf 109, claimed to be «the forerunner of all 
fighters of its kind, flew only a few weeks before 
Britain’s Hawker Hurricane monoplane, and 
six months before the Spitfire. 

One of the most important attributes of a 
successful aircraft is its capacity for further 
development: to take a more varied and heavier 
armament, more powerful engines of various 
types, to operate at low altitude and high altitude. 
while maintaining the edge over all its opponents. 
This is one reason why the Spitfire lived longer 
than its contemporary, the Hurricane. It was 
an attribute of the Messerschmitt Bf 109, some of 
which are still flying in Spain, but the many vari- 
ants of the Spitfire led to its general ascendancy 
over the Bf 109. 

During the Second World War fighters were 
needed for high, medium and low-level opera- 
tion. Such requirements led to Spitfires with 
clipped wings (to reduce the aerodynamic damp- 
ing effect of the tips) which increased the rate of 
roll at low altitude. For high altitude work it 
was necessary to reduce the wing loading (weight 
carried per unit of wing area) and Spitfires were 
seen with pointed wing-tip extensions and pres- 
surised cockpits. 

In Germany similar lines of development were 
followed in the Messerschmitt family, from the 
initial clipped wings of the Bf 109E, to extra 
rounded wing tips of the Bf 109F and G, and 
then to the redesigned wings of the Bf 109H 
and K. : 

Although the Messerschmitt was more widely 
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known at first than any other enemy fighter, 
there followed one of the most brilliant fighters 
ever designed, from the Focke-Wulf works at 
Bremen. This aircraft, the Fw 190, which was 
essentially a pilot’s aeroplane, was designed for 
lightness and simplicity by Professor Kurt Tank 
and his team. Most unusual at the time was the 
installation of an air-cooled radial engine, when 
everyone else favoured in-line. Although the 
radial meant increased frontal area, it also meant 
that the aircraft did not depend upon the vagaries 
of liquid cooling, with its susceptibility to battle 
damage and higher weight. (Design for Flight: 
The Kurt Tank Story was reviewed by Sir Sydney 
Camm, designer of the Hawker Hurricane, last 
year, ENGNG., 16 Sept., ’60, p. 391.) 

The two books show, in considerable detail, 
how the main lines of thought in fighter design 
developed under the stress of war. The first 
bock, by William Green, is one of the neatest 
and most pleasing the reviewer has seen, and is 
exceptionally good value at 9s 6d. It is the first 
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of a series of handbooks which will cover the 
development of the fighters and fighter bombers 
of the warring nations. Being a handbook it 
does much more than outline the famous, or 
those which saw combat; it deals with many which, 
for various reasons, remained experimental. 
The countries covered are Australia, Bohemia- 
Moravia, Finland, France and Germany. 

The book is well illustrated with three-view 
line drawings, which are well up to the usual 
precise standard of the William Green, Gert W. 
Heumann partnership. The text is supported 
by photographs which are well chosen, and many 
are new to the general public. 

The second book, Spitfire, is in the popular 
** Harborough ”’ tradition. The text begins with 
the origin of Supermarine in 1912, leading on 
through the Schneider Seaplanes of the late 
twenties and early thirties, to the forced landing 
of SL574 in 1959—long after the postwar 
Spiteful and Seafang generation had been 
forgotten. 





What Makes it Tick Over 


Car Driving for Beginners. Educational Produc- 
tions Limited in collaboration with the Associa- 
tion of RAC Registered Motor Schools and 
Driving Instructors. (3s 6d) 


Although driving should be largely an un- 
conscious collection of good habits, an under- 
standing of the working parts affords a strong 
foundation for the skills a driver must acquire. 
Learner drivers will find this new book worth- 
while reading between the eagerly awaited driving 
lessons. It has been written, in collaboration 
with the Association of RAC Registered Motor 
Schools and Driving Instructors, and will not 
therefore conflict with standard driving school 
methods as practised by ‘“‘ RAC Reg.’’ The book 
is in three parts: the first part explaining in a 
simple functional way how the car works, the 
second part dealing with road work, and the 
third section with the actual driving test. 

The first section is well illustrated to show the 
position of the controls and the operation of the 
clutch and the gearbox—the two controls which 
usually present the most difficulty to the new 
driver, but it would perhaps have been better if 
this section had also included, in simple terms, 
a short explanation of why a gearbox is necessary 
—to enable the engine speed and horsepower 
developed to be matched to the driving require- 
ments, such as starting from rest and hill 
climbing. 

Instead, it is content to state that first gear is 
the most powerful forward gear, and that top 
gear is the fastest, yet the least powerful of the 
gears. Technically speaking, the losses in the 
transmission would be higher in first gear than 
in top, and therefore the maximum power 


available at the road wheels would be less and 
not more. The important fact, of course, is 
that the road speed at which maximum power 
is developed is lower in first gear, and the excess 
power available (over a limited speed range) is 
greater than it would be over a similar speed 
range in a higher gear. 

The major part of the book is devoted to the 
second section, “‘On the Road.”’ This is also 
very well illustrated, and stresses the importance 
of correct positioning of the driver in the car 
(it is to be hoped that with present day vehicles 
there is sufficient seat adjustment available to 
obviate the need for extra cushions either on the 
seat or behind the driver’s back, as is suggested 
at one point). This cannot be too strongly 
emphasised, as a driver must be correctly posi- 
tioned and comfortable ai all times, and par- 
ticularly during the difficult period when he is 
learning. How to hold the steering wheel and 
turn without arm crossing is very clearly shown, 
and the numerous illustrations depicting the 
results of correct and incorrect car positioning 
(at the start of a turn, for example) are clear and 
effective. 

The final section on the driving test is well 
arranged, and contains some 45 typical questions 
and answers concerning the Highway Code— 
useful information for both new and old driver 
alike. 

For three shillings and sixpence this book is 
very well produced and is a must for all new 
drivers. It does not of course take the place of 
a competent instructor, but is a very useful 
publication. 


JOHN RABSON 





New Books 


Manipulation of Thermoplastic Sheet, Rod and Tube. 
By J. M. J. Estevez and D. C. Pows Lt. Iliffe. 
(27s 6d) 

Planned primarily as a textbook covering the syllabus 

of the Plastics Institute, this is a survey of the 

principal thermoplastic materials available com- 
mercially, and the methods of fabrication. 


The Private Car. Crompton-Lanchester Lectures of 
the Automobile Division of the Institution of 
Mechanical Engineers. Jnstitution of Mechanical 
Engineers. (30s) 

The 12 lectures presented in the series included 
contributions on engine design and performance, 
fuel quality, transmissions, suspension, steering and 
tyres, braking, lubrication, electrics, passenger 
comfort, and the performance measurement of the 
complete car. 


Translation from Russian for Scientists. By C. R. 
BuxTON and H. SHELDON JACKSON. Blackie. (30s) 


The Russian alphabet is a major obstacle for the 


student to overcome, and the authors open their 
work with lists of words and phrases familiar to the 
scientist by reason of his work or their similarity to 
other languages, and then go on to an exposition of 
the grammar. A large selection of annotated texts 
from scientific sources is appended. 


Supplement to the Catalogue of Lewis’s Medical, 
Scientific and Technical Library, 1957-1959. H. K. 
Lewis and Company, 136 Gower Street, London, 
WCI1. (10s 6d, subscribers 5s) 


The latest supplement to this invaluable catalogue 
follows the usual form, and contains 208 pages of 
author entries. 


Aerodynamics for Engineering Students. By E. L. 
HouGHTON and A. E. Brook. Edward Arnold. 
(45s) 


Intended for the earlier years of all aeronautical 
engineering courses, and in particular Parts I and II 
of the London B.Sc.(Eng.), and the first three years 
of the Dip. Tech. Experimental data have been 
quoted, but beyond that the authors have felt that 
experimental aerodynamics demands separate treat- 
ment. 
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The book positively overflows with pictures, 
anecdotes, information and historical detail, 
Finally, it is finished off with 1/72nd three-view 
tone drawings of all aircraft from the Super- 
marine S4 onwards. These make a fine finale, 
although one might have wished for a little more 
shading in depth on some of the drawings, which 
occasionally have a “ flat’? look. Also, some of 
the panel lines are too heavy and this may 
accentuate the flat effect. 

Both books are a fitting tribute to a class of 
aircraft and a generation of men that will not be 
seen again. It is rarely realised, too, just how 
much aeronautical research and development has 
owed to the fighter aeroplane; and one may 
conjecture the effect that its loss may have upon 
the future. 

Either or both books make a first class present 
for those who, young or old, love the air and all 
things that fly in it. 


D. STINTON 


The Reviewers 


Mr. George H. Davison is librarian and secretary of 
the Research and Development Department at the 
United Steel Companies’ Swinden Laboratories. 
He is member of council of Aslib and is active in 
other technical and library associations. 


Dr. P. R. Howard, M.LE.E., is head of the High 
Voltage Division at the Central Electricity Research 
Laboratories of the Central Electricity Generating 
Board. 


Mr. G. E. Tewson, M.A., is a partner in the firm of 
O. W. Roskill Industrial Consultants. 


Flight Lieutenant D. Stinton, A.F.R.AeS., 
G.I.Mech.E., joined the Royal Air Force 
as a pilot in 1953, completed the Empire Test 
Pilot’s Course in 1959, and then took up duties 
at the Royal Aircraft Establishment as a service 
test pilot. Previously he had served an 
apprenticeship with Blackburn Aircraft Limited, 
where he also worked as a draughtsman. He was 
later employed as a draughtsman and then in the 
stress office at the de Havilland Aircraft Company. 


Mr. John Rabson is a consultant with special interest 
in motor engineering, and is a regular contributor 
to ENGINEERING’s Automobile Review. He is an 
A.M.1.Mech.E., and a member of the Society of 
Automotive Engineers. 





Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Machine Tools 


Centre Lathes. CROWTHORNE ENGINEERING Co. LTD., 
Atlas Works, Reddish, near Stockport. Centre 
lathes of 74in and 15in capacity described in 
various brochures. Also combination turret lathes 
and parting-off lathe. Illus. 

Unit Heads. AMT (B’HAM) Ltp., Bournbrook, 
Birmingham 29. Unit heads from 1 to 20 h.p. and 
from 9 in to 24in stroke described in detail in 
folder. 4 pp. illus. 

Hobber. W. E. Sykes Ltp., Manor Works, Staines. 
Universal hobbing machine model HV 14A, maxi- 
mum capacity 14 in blank, is described in brochure 
P13/60. 8 pp. illus. 

Cutting-Off Machine. A. AND S. OsmMOoND LTD., 
13 Dowry Square, Bristol 8. Range of cut-off 
machines up to 30 hp. Example is 10 hp model 0/10 
with 14 or 16in disc, which will cut angle up to 
3 in by 3in by fin. Folder and illus. leaflets. 

Abrasive Engraver. S.S. WHITE INDUSTRIAL DIVISION, 
10 East 40th Street, New York 16, NY, USA. 
Industrial version of the ‘ Airbrasive’’ unit for 
engraving on hard materials. Single and twin jet 
models and accessories. 16 pp. illus. catalogue. 

Hobs. WALTER SPENCER AND Co. LTD., Crescent 
Steel Works, Warren Street, Sheffield 4. ‘* Multi- 
section ’’ roughing hobs for high speed production 
of helical and spur gears. Brochure includes range 
and table of recommended machining allowances. 
8 pp. illus. 
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Continuing Success 
of German Car Firms 


— car exports continue to im- 


prove at arapidpace. In the first 
11 months of this year, West German 
exports reached 887,551 units (13-2 per 
cent up on the same period of 1959). 
The output for November was 184,803 
units, rather more than 4,000 better 
than October’s figure of 180,546. The 
output in November, 1960, was 17:8 per 
cent higher than in November, 1959. 
The November export figure was 
91,167 units—6 per cent up on October 
and almost 19 per cent better than in 
November of last year. 


IBM Cheque Sorter 
for Barclays Bank 


As a preliminary step towards the 
automation of their clearing department, 
BARCLAY’S BANK are to hire an INTER- 
NATIONAL BUSINESS MACHINES automatic 
chegue sorting machine. The machine, 
an JBW 1210 Sorter/Reader, capable of 
sorting 950 cheques a minute, will be 
used for extensive trials. 

Back in March, LLoypDs BANK ordered 
a cheque sorting machine from the 
BURROUGHS ADDING MACHINE com- 
pany. 

Incorporation of a multiple column 
reading device in the IBM 1210 means 
that the cheque sorter has the advantage 
that while the normal sorting operation 
is going on documents required for a 
particular reason can be picked out 
without delay. 


British Petroleum 
in the Antarctic 


The British PETROLEUM Company is 
setting up one of the most remote 
permanent oil depots in the world, on 
Macquarie Island, in the Antarctic, 
1,000 miles south of Australia. The 
bulk: fuel depot is to serve the Mac- 
quarie base of the Australian National 
Antarctic Research Expedition. 

Specially treated 1,000 gallon tanks 
of Diesoleum, which were shipped from 
Melbourne in the polar vessel Magga 
Dan, are being used to establish the 
permanent depot. 

For four years BP have been operating 
a bulk fuel depot at the Mawson base 
of the Australian Antarctic Expedition 
and are again this year in the position of 
being the sole suppliers of petroleum 
products to the expedition. 


Encouraging Signs 
in Iraq Oil Revenue 


Iraq revenues from the oil companies’ 
activities have increased by £3 million 
a year as the result of the BASRAH 
PETROLEUM COMPANY’S agreement to 
increase port dues on exports from the 


southern oilfields from about 6d to 5s 6d | 


a ton on crude oil. The port treasury 


ENGINEERING 6 January 1961 









port dues, agreement on this issue was 
reached during the still’ continuing 
negotiations between the Iraq Govern- 
ment and the [RAQ PETROLEUM Com- 
PANY, Of which BP is an associate. 

Rather. more relaxed relations be- 
tween the Iraq leaders and the oil 
companies were perhaps indicated by 
the director general of the port adminis- 
tration, Major General Muzhir Alshawi, 
when he said recently: ‘‘ Our relations 
with the Basrah Petroleum Company 
are now excellent.” 


Anglo-US Dredging 
Machinery Agreement 


STOTHERT AND Pitt, of Bath, the crane 
and machinery manufacturers, have 
concluded, an agreement with the 
ELLiIcOoTT MACHINE CORPORATION, of 
Baltimore, USA, to make dredges and 
dredging machinery of Ellicott design 
under licence. 

Stothert and Pitt have for some years 
been manufacturers of dockside cranes, 
multi-bucket excavators, deck machinery 
(including windlasses, capstans, winches 
and deck cranes) as well as road making 
plant, pumps and other heavy engineer- 
ing products. 

At the same time as entering the 
manufacturing agreement with the 
Stothert and Pitt concern, Ellicott 
have arranged for JOHN BLACKWoop 
Hopce and Company, of London and 
Northampton, to represent them on the 
sales side in the United Kingdom. 
Blackwood Hodge are the parent com- 
pany of an international group covering 





sale, distribution, repair and mainten- 
ance of capital equipment used by civil 
engineering and earth-moving concerns. 

Ellicott are represented by Blackwood 
Hodge companies in Australia, India, 
Pakistan, Rhodesia and Nigeria. 

The 75-year-old Ellicott Corporation 
has manufactured plant now working 
in 30 countries. It concentrates on the 
design and building of dredges and at its 
second plant at Baltimore produces 
dredge hulls, tanks and other pressure 
vessels, heat transfer equipment and 
hot water generators. 


Durgapur Construction 
Well Ahead 


Iscon—the INDIAN STEELWORKS CON- 
STRUCTION COMPANY— is well placed to 
complete stage 3 of the £105 million 
Durgapur steelworks, near Calcutta, 
before the scheduled date—April, 1961. 
The ending of stage 3 of the con- 
struction will see more than three- 
quarters of the work finished. 

Twelve months ago the No. 1 blast 
furnace was put into production and 
work at Durgapur has been increasing 
in tempo all through the year. Six 
months ago steel making and shaping 
began with the commissioning of three 
open hearth furnaces, three rolling mills 
and the sleeper plant. 

Erection of the third and final units 
of the coke oven and blast furnace 
plant is well advanced and the structural 
work for the remaining four open 
hearth furnaces in the steel melting shop 
is complete. 
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Stage 4, Durgapur’s final stage, 
includes the wheel and axle plant. 
Construction in this section has now 


is thus now receiving £3 million a year | been so planned that wheel sets for the 


more, which is to be spent on port 
expansion, 
Though Basrah Petroleum had at 





Indian Railways will be in production 
early next autumn. The completed 
wheel and axle plant will have an 


first declined to concede the increased | 
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annual production capacity of 45,000 
wheel sets. 


Important Steelmaking 
Advance for Australia 


Two 200 tons capacity basic oxygen 
converter furnaces are to be built by 
the Davy AND UNITED ENGINEERING 
Company, a _ subsidiary of Davy- 
ASHMORE Limited, for the BROKEN 
Hitt Pry. Company, of Australia. 
The furnaces will be installed at 
Broken Hill’s Newcastle Works, New 
South Wales. The order for the furn- 
aces, worth some £300,000, was won 
against intense competition from manu- 
facturers in Austria and Germany and 
rival concerns in the United Kingdom. 
The two furnaces are to be made in 
the Stockton works of ASHMORE, 
BENSON, PEASE and Company who have 
an agreement with the PENNSYLVANIA 
ENGINEERING CORPORATION, USA, which 
brings them further information and 
experience in the oxygen converter field. 
Davy-Ashmore explain that these 
furnaces are a new phase in the develop- 
ment of oxygen converter steelmaking 


carry out seismic survey work in the 
areas before selecting drilling sites. 
Esso have already drilled numbers of 
test drills in the United Kingdom. 
Beginning in 1936, the company has 
accumulated experience in Scotland, 
South Wales, Nottinghamshire and 
Sussex. The only successful effort was 
at Dalkeith, Midlothian, which is still 
in production. 

So far the greater part of the United 
Kingdom’s indigenous oil (80,000 tons 
a year) is produced by the BritisH 
PETROLEUM Company. Most of it 
comes from Nottinghamshire and 
Leicestershire. 


Beama Statement 
on Rail Withdrawals 


Concern has naturally been expressed 
at the possible effects on the exports of 
the heavy electrical manufacturers of the 
troubles encountered with the electrical 
modernisation schemes of British Rail- 
ways in the Glasgow suburban area and 
in Essex. 

The statement of the BritisH ELEC- 
TRICAL AND ALLIED MANUFACTURERS 








in which furnaces have previously been 
limited to capacities of about 100 tons. 


Tradition 


The Davy and United Engineering 
company have a tradition in converter 
furnace design, manufacture and supply 
going back over a long period, through 
their former subsidiary company DUN- 
CAN STEWART and Company. 

Among the orders carried out in 
Britain have been converters at the 
Ebbw Vale works of RICHARD THOMAS 
AND BALDwins, the Corby works of 
STEWART AND LLoyps, and at the 
WORKINGTON IRON AND STEEL Company. 
Overseas converter installations have 
been carried out for ISCOR, in South 
Africa, the INDIAN IRON AND STEEL 
Company, NoRBOTTENS JARNVERKS AB, 
in Sweden, and for the SociETE METAL- 
LURGIQUE DE NORMANDIE, in France. 

Davy British OxyYGEN Limited, 
owned jointly by British OXYGEN 
Limited and Davy-United, was formed 
as the result of the swift growth in 
oxygen steelmaking processes. Con- 
tinuing growth led to further expansion 
and Davy-United formed a Steel 
Processes Division, with the concurrence 
of British Oxygen, to develop the work 
previously done by Davy British 
Oxygen. It is this division which can 
now cope with inquiries for oxygen 
steelmaking plant up to the complete 
melting shop. 

Following the merger of Davy- 
United with the Power-GaAs CoRPORA- 
TION to form Davy-Ashmore it is now 
possible for a substantial proportion 
of such plant to be produced in Davy- 
Ashmore’s Stockton works, for which 
the factory is well equipped. 

The Australian order for the two 
200 ton capacity basic oxygen converter 
furnaces is regarded as being the first 
fruits of these successive developments 
| and the arrangement with Pennsylvania 
| Engineering. 











| Oil Sheikdoms 
in the Home Counties ? 


Application for licences to prospect for 
oil and gas in parts of Hampshire, 
Surrey, Sussex and Kent has been made 
by Esso PETROLEUM to the Ministry of 
Power. 

If the Ministry approves, Esso will 








ASSOCIATION, referring to the use of the 
most advanced techniques under unique 
conditions, is important in setting out 
the background to the situation. 

‘“* The new high-voltage a.c. system has 
been adapted to British Railways,” said 
the statement, “‘ with its densely traf- 
ficked suburban and main line service, 
heavy pollution conditions, and special 
clearance problems in tunnels and sta- 
tion areas. More than 600 miles of 
lines have been commissioned on the 
high-voltage system in two months. 

“It is a basic problem of major 
alterations to railway systems that com- 
plex work has to be carried out while 
maintaining full services. The new 
equipment was extensively tested by the 
manufacturers jointly with British Rail- 
ways under trial running conditions, 
but with so many different factors 
involved, the final proving is only 
possible when all the new equipment is 
operating together as one complete 
system.” 

Making the point that electrical 
engineering exports depend on technical 
progress, the statement added “ Pro- 
blems of this kind are part of the price 
to be paid for maintaining leadership.” 


Good Arctic Showing 
of Perkins Outboard 


Valuable information on the perform- 
ance of their outboard motors under 
extreme cold weather conditions has 
been gained for PERKINS OUTBOARD 
Motors Limited, one of whose 6 hp 
outboards has recently been having a 
gruelling time with the St. Andrews 
University South Greenland Expedition. 
The motor provided the power for a 


| 14 ft whaler which was used for a 250 


mile mapping survey and other activi- 
ties. 

In 32 hours of use, without giving 
trouble or having to be stripped, the 
outboard used 25 gallons of fuel and 
114 pints of oil. When language 


| difficulties with some Eskimos led to 
| paraffin getting into the tank the out- 


board restarted satisfactorily after the 
blackened plugs had been cleaned and 
the proper fuel obtained. 

The expedition members were not 
the only ones who were pleased with 
the engine. Several offers to buy the 
outboard were made by the Eskimos. 
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Production Plant 








Machine tools, textile mach- 
inery, mechanical handling 
equipment, printing machin- 
ery, boot and shoe machinery, 
brick making machinery, paper 
and pulp machinery and rolling 
mills. 


T Is true to say, with very few reservations, 
that the development of all production 
plant is tending towards the automatic 
production unit. However, while the auto- 
matic production unit is quite feasible 
technically speaking in many United Kingdom 
industries, the date of its arrival is controlled 
by economic pressures. 
Such a unit can be justified only when the 
cost of manpower or its availability is the 
overriding factor. 


Design and Development 

Progress towards fully automatic production 
in this country, where labour is relatively low 
cost and sufficient, is bound to be gradual 
and very definitely slower than in the United 
States where labour is scarce and expensive. 
Instead, progress is in other directions. 

A breakdown of the cost of the motor car 
provides a hint in which direction UK production 
equipment is going. 70 per cent is accounted 
for in materials, 20 per cent in overheads and 
10 per centinlabour. Another interesting figure 
in this particular industry is the amount of 
scrap produced by what is generally thought of 
as an efficient industry—with each ton of motor 
car another ton of scrap is produced. The 
figure for the cost of labour is similar for other 
industries. 

The trends which result from a situation like 
this are in the use of cheaper raw materials and 
in the use of processes which do not produce so 
much waste. The former point is not the 
concern of this article and is dealt with elsewhere 
in this series. 

The two main trends recognisable in the 
development of production plant in nearly all 
industries are, then, a gradual introduction of 
automation and the evolution of machines 
which reduce waste. 

Turning to particular industries, these trends 
can be seen in varying degrees. Taking the 
machine tool industry first, the most notable 
development at the moment is the introduction 
of electronic controls to machine tools. A 
wider acceptance of this method of control is 
likely following the report published last year 
by the Royal Ordnance Factories on the results 
obtained using Ferranti, EMI and AEI control 
systems. 

In spite of this, however, it is widely felt that 
trials of wider scope are needed before such 
systems are fully accepted. In particular, it is 
felt that more needs to be known about the 
economics of such systems. 

A particularly interesting development is 
taking place in USA in this field. There, one 
company has substituted a hydro-pneumatic 
system of control for the normally accepted 
electronic system. It is in the field of positional 
control rather than contouring control. This 
development has led to a tape reading numerical 
control system which will cost between a half 
and one third of the price of a comparable 
electronic device. The substitution of pneumatic 
and hydraulic components for electronics leads 
to several other advantages as well as the cost. 


The first of these is the greater durability of 
control system components. Secondly, the grad- 
ually introduced inaccuracies associated with 
electronic equipment are eliminated. Ease of 
maintenance is another attraction. In everyday 
use, the entire system can be maintained by the 
average plant engineer, without the lengthy 
training required to repair most electronic units. 

In the main, though, no startling advances in 
machine tool design can be expected in 1961. 
Minor advances are likely to be the order of the 
day until the machine tool research which is now 
gathering way begins to yield fruit. 

In the field of mechanical handling equipment 
electronic control is also making itself felt. 
An electronically controlled overhead conveyor 
system has been developed by Webb Conveyors 
and Automation Limited, a member of the 
Elliott-Automation Group. It is likely that this 
system, and .those like it, will open up entirely 
new possibilities in the realm of mechanical 
handling. 

The Webb system permits the use of standard 
overhead conveyors without any of the special 
mechanical attachments which are normally 
associated with other types of selective handling 
equipment. It applies electronic control tech- 
niques, developed by the Elliott-Automation 
Group over the past ten years, to mechanical 
handling problems and can be adapted to deal 
with virtually any number of pick-up points and 
delivery stations. 

A typical system involves the feeding of 
30 machines with any one of 70 different raw 
materials. On long runs, some machines use 
the same material for weeks while others change 
their material every few hours. The flexibility 
of this particular system is such that feed varia- 
tions of this nature can be carried out in less 
than two minutes by a single operator at a central 
control console. 

The 30 machines in use are fed with raw 
material from an overhead chain conveyor, 
carrying 50 bottom emptying buckets of 100 1b 
capacity at a speed of 30ft per min. The 
conveyor passes under pneumatically operated 
gates which control the discharge of materials 
from the 70 bunkers and over the machines in a 


Film setting is gathering way in the printing 
industry: the Monotype Corporation’s ‘* Mono- 
photo” film setter. 
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continuous circuit. Each machine has its own 
hopper, fitted with a minimum level indicator, 
Pneumatically operated ramps, mounted over the 
machine hoppers, are raised automatically 
to engage buckets carrying material called for 
by that particular machine. The contents are 
emptied into the hopper and the bucket completes 
the circuit before being blown and wiped clean 
automatically. 

An important point to note is that the operator 
can change the material feed of any machine 
during normal shift working without affecting 
any of the other machines. The procedure 
simply involves changing a plug from one socket 
to another, while the control centre goes on 
monitoring the supply of material to all 30 
machines. 

A system of visual indication is provided for 
the operator’s guidance and shows what machines 
are calling for materials and what materials are 
in process of transit. 

At the moment the printing industry is 
advancing technically at a very high rate. Film- 
setting techniques are now beginning to catch 
on and the major firms producing hot metal 
equipment have all produced and are developing 
machines working on this principle. The 
American Mergenthaler Linotype Company 
offer the Linofilm which is already in use in the 
US for newspapers. Keyboard setting on an 
electric typewriter is employed in this system 
to produce a perforated tape. Type face and 
size are set on a selector panel, justification being 
automatic. A photographic unit receives the 
tape and produces a “ right reading ”’ positive. 
The third component in the system is a correcting 
device which rejects incorrect lines and intro- 
duces the correct matter with exact alignment. 

In this country, the Monotype Corporation 
are producing their “ Monophoto”’ filmsetter, 
This has similar keyboard equipment to that 
used normally for hot metal—the filmsetter 
being similar to a hot metal caster except, of 
course, that it produces the type matter in the 
form of a film. 

A number of firms in the printing machinery 
industry are turning their attention to the small 
rotary press. Timsons Limited have just 
announced their “‘ Pliaplate’’ machine. . This is 
a sheet fed rotary press specially designed for 
two colour work using flexible plates. The 
design of the machine is such that it can accom- 
modate flexible plates of different kinds simul- 
taneously. It has been shown in action with a 
metal plate on one cylinder and a rubber plate 
on the other. The metal plates which can be 
used on this machine include those made of 
zinc, magnesium, copper and steel, with etched 
depths from 0-015in to 0-005in. The max- 
imum sheet size is 18in by 24in and up to 
10,000 sheets can be handled in an hour. 

The machine is equipped with controls to 
give a close register between colours in both 
circumferential and the lateral directions. The 
inking system is suitable for high quality work, 
while sensitive setting devices allow shallow etch 
plates to be dealt with. The thin wrap-round 
plates are produced using the relatively new 
powderless etching technique. 

With the increasing popularity of paper backed 
books in this country, the development of a fully 
mechanised book bindery must be aimost 
inevitable. In the field of paper backs, a very 
significant development is under way at R. W. 
Crabtree and Sons Limited. Their “Ambassador” 
Perfector offset press is, among other things, 
the largest in the world. Six of these machines 
which print on both sides of a piece of paper 
simultaneously were ordered from the USA from 
the drawing board. 

This machine can handle a maximum sheet 
size of 78 in by 54 in at an operating speed of 
5,500 sheet per hour. It can be produced as a 
perfector only or as a perfector with one extra 
colour unit. The latter will give a sheet with two 
colours on one side and one on the other, a 
second run through providing three colours on 
each side or four on one side and two on the 


other. 
In the field of rolling mills, a steady and 
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increasing use is being made of automation. 
Possibly the most notable advance in this field 
is the introduction of automatic gauge control. 
This has already been achieved in cold mills 
and can be expected soon in hot mills. Thickness 
gauges based on the use of radioactive materials 
have been in use for some time and have been 
found to be very accurate indeed. There is 
also a trend in rolling mills to use 4-high mills 
in order to produce more consistent and more 
accurate plate material. 


Future Events 


There are quite a number of events, bothnational 
and international, where production plant will 
be on show this year. These fall into two classes 
—the particular and the general. 

Dealing first of all with the latter group, there 
are approximately 25 trade fairs scheduled to 
take place in Western Europe in the coming 
year. The majority of these will show production 
plant of one kind or another. To mention only 
a cross-section of these, there are the Frankfurt 
and Leipzig International Spring Fairs, both 
commencing on 5 March; the Swiss Industries 
Fair at Basle on 15 April; the German Industries 
Fair at Hanover and the Brussels International 
Industries Fair, both starting on 30 April; 
the British Trade Fair in Moscow and the 
Budapest Industrial Fair on 19 May; the Soviet 
Trade Fair in London on 7 July; and the 12th 
German Industries Exhibition in Berlin on 
16 September. Not to be forgotten, of course, 
there is the Engineering, Marine, Welding and 
Nuclear Energy Exhibition in London, beginning 
on 20 April. 

Turning now to particular industries, in the 
textiles field there is the twice yearly International 
Textiles Exhibition (Interstoff), due to begin at 
Frankfurt on 9 January and 4 July and the 
3rd International (MTI) Textile Fair in Paris 
on 23 June. In this country, there is the Inter- 
national Knitting Machinery and Accessories 
Exhibition at Belle Vue, Manchester, due to 
begin on 11 October. 

In the printing industry, apart from the fact 
that the printing unions may seek a further 
reduction in working hours and another wage 
increase following the agreement ending the 1959 
strike, there is the Display, Production and 
Screen Printing Exhibition and Product Fair, 
due to take place in London, beginning on 
27 November. For the machine tool producers, 
there are two main events, one in Europe and 
one in USA. They are the 7th European 
Machine Tool Exhibition that will take place in 
Brussels commencing on 3 September and the 
Tool and Manufacturing Engineers Annual Show 
and Convention scheduled to be held in New 
York on 22 May. Boot and shoe machinery 
manufacturers should have a busy year with the 
Footwear, Leather and Machinery Exhibition at 
Pirmasens on 10 May, and three exhibitions 
taking place in London concurrently from 16 to 
18 May. They are the Footwear Components 
Exhibition, the British Sole Leather Fair and the 

British Upper Leather Fair. 


External Factors 


A recent survey made by the Federal Agricul- 
tural Organisation in the United States estimated 
that paper consumption would increase through- 
out the world between 1959 and 1965 by 33 per 
cent, that is from 72 million to 96 million tons. 
This is an increase of about 5 per cent per annum. 
It would be expected therefore that the demand 
for paper and pulp making machinery through- 
out the world would also increase. The indica- 
tions are that this is so. For example, Russia 
has intimated that it is likely to put out to tender 
contracts worth about £40 million for new paper 
plant and India, largest of the underdeveloped 
countries, is proceeding with plans to increase 
its paper making capacity. 

So far as this country is‘concerned, there are 
two important cross-currents likely to be at work 
affecting this generally optimistic outlook. The 
first is that as the European Free Trade Associa- 
tion gradually dismantles its tariffs, there is going 
to be increased competition from the Scandina- 
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vian paper industry. There are indications 
already that the Scandinavian industry, notably 
that in Sweden, is now intensifying its capital 
investment to raise both its capacity and its 
productivity to make a concentrated attack on 
the UK paper market. It does not follow, there- 
fore, that an increase in the world demand for 
paper, and even an increase in the demand for 
paper in this country, is likely to mean a big 
increase in the demand for paper making machin- 
ery made in the UK. 

A second cross-current is the growth of paper 
making capacity in Australasia and South 
Africa. In 1960, the printing of wallpaper 
began in Australia, New Zealand and South 
Africa for the first time and a new newsprint 
plant is to be built in New Zealand. This will 
be a joint venture on the part of the Bowater 
Paper Corporation Limited and Albert E. Reed 
and Company Limited. A new paper mill is 
also to be erected in Tasmania. These are 
straws in the wind which forecast an increasing 
self-sufficiency in paper on the part of Common- 
wealth countries in years to come. There is, 
however, every indication that the big paper 





The first of twelve New Year reviews of the 
principal engineering industries. Two more re- 
views appear on pages 30 and 34, and three 
reviews will appear in each January issue of 
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companies in this country will be able to partici- 
pate on a growing scale by investing in local plant 
in Commonwealth countries. 

Not all the economic and political develop- 
ments in the world, however, are operating to 
the disadvantage of the British paper industry 
and therefore of the British paper machinery 
industry. The establishment of the European 
Common Market has already met with a response 
from the British paper industry. Bowaters are 
to make corrugated cases in Belgium. They 
have established a corrugated case plant in 
Genoa and a carton factory at Rheims. Albert E. 
Reed have established a new pulp mill in Norway 
and they are increasing their challenge in Com- 
monwealth markets by establishing a packaging 
company in Australia. Bowater-Scott Limited 
have established a tissue company in Belgium 
and they also have gone into Ausiralia with a 
new tissue mill. Bowater have acquired a con- 
trolling interest in Paper Industries Limited of 
St. Moritz, in Switzerland, and this in turn 
controls two French paper making companies. 

So far as printing machinery is concerned, the 
main forces likely to be at work over the next 
year or two are the effect on printing costs of 
high wages and restrictive labour practices on 
the one hand and the development of new print- 
ing technique and improved transport facilities 
on the other. Continued restrictive practices 
result in high printing costs and the consequent 
difficulty of competing against the cheaper 
foreign printing. This is likely to force all types 
of printers, except those printing on newsprint 
or cheap mechanical papers used for mass circu- 
lation magazines, which are already very highly 
mechanised, to invest in modern machinery. 

Prospects for manufacturers of conveying 
equipment are good. (The comments made in 
this paragraph do not include civil engineering 
contractors’ plant which is dealt with in another 
article, 13 Jan.). The two forces making for 
expansion in this industry are, on the one hand, 
the trend towards mass production methods and 
improved production methods even in batch 
production, and, on the other, the increase in the 
number of high buildings both in this country 
and abroad. Large office buildings and blocks 
of flats are being equipped with passenger lifts 
as standard equipment and these lifts account 
for about 80 per cent of the total output of the 
lift and hoist industry. Some idea of the change 
in the last twenty years can be seen in the fact 
that, before the war, the London County Council 
installed only one lift in the blocks of flats which 
they built but by 1959 the figure was 1,500. 

In the last year or so the output of bricks has 
recovered to the pre-war level. The industry 
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Timsons’s ‘‘ Pliaplate”’ rotary off-set. machine, 
which uses thin wrap-round metal plates. 


has enjoyed boom conditions. The impact of 
Government credit policy has, however, had an 
important effect on the brick and tile industry 
and hence on the brick-making machinery indus- 
try, over the last decade and this will continue 
to affect the prospects of this industry for some 
time to come. 

The machine tool industry entered 1960 with 
a prospect of better trade but to the accompani- 
ment of heavy criticism from outside the industry. 
Three reports on the industry by outside organisa- 
tions were known to have been circulated in 
confidence and much that was in them was known 
to be critical. These three were a_ special 
Board of Trade investigation, the Melman 
Report on the machine tool industry in the 
West (as opposed to Communist countries) and 
a report by the DSIR. Of the three, the Melman 
Report received particular public attention and 
it was mis-read in some quarters as a criticism 
of the UK machine tool industry. Of these 
three reports, the third, by the DSIR with its 
expected emphasis on the need for improved 
research, has probably had the largest construc- 
tive influence on the industry in 1960. Another 
influence which the industry had to begin to 
take into consideration in 1960, and will cer- 
tainly have to give thought to in 1961, is the 
effect of tariff reductions under the European 
Free Trade Association and tariff reduction pro- 
gramme within the European Common Market. 


Market Trends 


The activity in paper making machinery of the 
UK industry is reflected in both the import and 
export figures. In the first half of 1960 the total 
imports of paper, pulp making and board making 
machinery were £1:9 million compared with 
£1-8 million in the corresponding period of 
1959, an increase of 5 per cent. Exports of the 
same categories of machinery went up to the 
first six months of 1960 to £4-2 million compared 
with £3-5 million in the first six months of 1959, 
an increase of 20 per cent. 

In the first half of 1960 deliveries of textile 
machinery increased by 50 per cent and in the first 





The automatic tool changer on Kearney and 
Trecker’s numerically controlled Milwaukee- Matic. 
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eight months of the year exports were up by 
26 per cent. Such figures indicate a very strong 
recovery in textile machinery sales since about 
the middle of 1959 (see Graph A). The export 
market is normally much more important to this 
industry than the domestic market but at the 
present time, thanks to the cotton industry 
reorganisation scheme, the domestic market for 
cotton spinning machinery and looms is much 
more buoyant than it has been for a long time. 
It had been thought that the scrapping of old 
cotton textile machinery might lead to a big 
demand for secondhand machinery, which would 
adversely affect the market for new machines. 
Though sales of secondhand machines have 
certainly been buoyant, they have not been on a 
big enough scale to prevent a sharp recovery 
in sales of new equipment. Between the 
autumn of 1959 and the summer of 1960, a 
marked recovery took place in the demand for 
cotton goods, and this coincided with the coming 
into effect of the cotton textile reorganisation 
scheme. In consequence, it has not been 
possible to say how far the much improved 
outlook for cotton textile machinery has been 
due to recovery in the demand for cotton textiles 
and how far to the scrapping of old machines. 
There seems little doubt now that the cotton 
reorganisation scheme will create a_ useful 
demand for new machines in the home market 
for the next year or two. Indeed, the demand 
for new equipment might be heavily concentrated 
on the next two years for new plant must be 
bought by June, 1962, and installed by July, 
1964, in order to qualify for the re-equipment 
grant. The outlook for cotton textile machinery 
in the home market in the immediate future is 
therefore good. The long-term outlook is more 
problematical. 

_ About 60 per cent of the textile machinery 
industry’s annual turnover, however, is exported 
and it is apparent that three factors in particular 
are going to be of outstanding importance in the 
next few years. The first of these is the number 
of orders which can be obtained from behind the 
Iron Curtain, especially from Russia, which has 
been an important market in the last few years. 
The second factor is the rate at which the under- 
developed countries of the world expand their 
own textile industries or modernise their plant 
as their standard of living rises. The third factor 
is the impact of the European Common Market 
and the European Free Trade Area. The gradual 
reduction of the tariff barriers among the 
member countries of EFTA is likely to intensify 
competition in the UK market, although most 
British manufacturers are confident that their 
Own recent technical advances will ensure that 
they are competitive. In recent years the 
European Common Market has taken about 
one-fifth of UK textile machinery exports in 
spite of a 20 per cent tariff and this market is 
now, of course, in jeopardy as the tariff barriers 
within the Common Market (but not the tariff 
barrier round the Common Market) are gradually 
lowered. 

3 While the output of all kinds of footwear has 
increased over the last year the boot and shoe 
industry continues to encounter fierce competi- 
tion from imports of mass produced fashionable 
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footwear. Imports of footwear increased in 
1960 to £18 million compared with about £12 
million the year before. Exports of footwear 
of all kinds were little changed at £14 million. 

The export prospects for conveying and 
handling equipment are good, though there was 
no sign of a sudden upsurge in exports in 1960, 
as shown in Graph B. On the other hand imports 
have been increasing somewhat. In 1959 im- 
ports of hoists and other lifting machinery were 
£595,000 and in 1960 they are likely to have been 
of the order of £640,000. Last year the Swiss 
company of Schindler & Cie AG, made an 
arrangement with Stone Platt Industries Limited 
for their lifts to be made in the United Kingdom. 

Repeated credit squeezes between 1945 and 
1960 seriously affected the rate of house building 
which caused wide swings in the demand for 
bricks. Several times since the war, the brick 
industry (along with cement) has installed new 
equipment, only to see it idle immediately afte-r 
wards. Brick makers have become nervous, 
and hence conservative, about investing in new 
machinery. Secondly, big swings in demand 
have forced smal] concerns out of business and 
left the big groups like the London Brick Com- 
pany Limited, with an increased proportion of 
the market. This means that although the brick 
machinery makers can rely on large orders from 
big companies from time to time, it will be no 
easier to obtain an even flow of work. Thus, 
although the recent level of output of brick- 
making machinery (the latest published figure 
of £1-2 million a year comes from the 1954 
Census of Production) is likely to be maintained 
over a number of years, there may be awkward 
ups and downs from year to year. In 1961 brick 
production is expected to increase by 3 per cent 
over 1960. 

Last year saw a significant recovery in trade 
for machine tool makers as shown in Graph C. 
The initial boost had come from the expansion 
programmes of the motor vehicle industry and 
throughout the year spokesmen of the industry 
continued to express concern about the con- 
tinuing dependence of the machine tool industry 
on the motor vehicle industry and the consequent 
pressure which the motor vehicle manufacturers 
can maintain on machine tool makers to get 
their requirements in design and standardisation 
given high priority. _By July, 1960, total orders 
on hand were £93 million, compared with 
£49 million in July, 1959. The corresponding 
figures for export orders were £21 million and 
£15 million. In the same month of 1960 total 
deliveries were £8-8 million, compared with 
£6-5 million, and deliveries for export last July 
were £2:4 million compared with £1-7 million 
in July, 1959. Employment in metal working, 
machine tools and engineers’ small tools and 
gauges (these industries are not officially recorded 
separately) had increased from 129,000 in July, 
1959, to 137,000 in July, 1960. At the beginning 
of the autumn, thanks to the upsurge in capital 
investment by private manufacturing industry, 
the machine tool industry had more work on 
hand than at any time for the last three years. 
Increases in investment activity in industry are 
likely to carry the boom well forward into 1961, 
even if the expansion programmes of the motor 


Left to right, Graphs A, 
B and C, showing respec- 
tively the movements in 
imports, exports and deli- 
veries over the last three 
years in (A) Textile 
machinery, (B) Convey- 
ing and Handling Equip- 
ment, and (C) Machine 
Tools. 


Deliveries of Machine Tools 
(1) Includes Welding Equipment 
(2) Based on 6 months 
(3) Based on 10 months 
(4) Based on 9 months 
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The first of two 180 ton mill housings for James 
Booth Aluminium Limited’s new rolling mill, due 
to be commissioned in 1961. 


vehicle industry are modified slightly in the 
light of current difficulties for motor cars. 

Lengthening delivery dates for machine tools 
ordered from home producers has raised imports. 
In the first eight months of 1960 metal working 
machine tools to the value of £15 million were 
imported compared with less than £11 million 
in the same period of 1959. This year the 
United States has displaced Western Germany 
as the largest source of imports. 

Over the course of this year the EFTA and 
the ECM will begin to affect seriously the indus- 
try’s prospects. The first reduction in EFTA 
tariff in July, 1960, reduced the duty on machine 
tools imported into the UK from 10 to 8 per cent, 
not in itself a drastic change. But the tariff 
barrier between the EFTA and the ECM is 
bound to give the UK’s competitors within the 
ECM an advantage within the Common Market 
and some of its members are among the country’s 
most important export markets. In the past the 
British machine tool industry has tended to 
export simpler and cheaper machine tools than 
it has provided for the home market, but the 
effect of the EFTA and the ECM may be to 
change this pattern. 


Management and Labour 


For the first time for many years the machine 
tool industry and its more temperate critics are 
agreed on the basic problems which the industry 


has to face. There is now little quarrel with the 
idea that the industry must have more and better 
designers, as quickly as possible, and that both 
its design requirements and its production 
methods must be related to the prospective 
market. It is now generally agreed that the 
issue is not a straight one as between mass pro- 
duction, batch production and custom-built 
machines, but a complex one between various 
production methods for the requirements of the 
market. To state these problems, and even to 
record broad agreement, is not however to find 
a solution to them. For example, last year the 
industry established scholarships at the Man- 
chester School of Technology but there has been 
a shortage of candidates coming forward to take 
advantage of them. 

Figures have never been published of the pro- 
portion of the industry’s turnover which is spent 
on research but, to judge from figures available 
for the years of 1955 and 1956, the industry has 
not been in the habit of spending even 1 per cent 
of its annual turnover on research. To move 
from there to a fully developed research pro- 
gramme to fit the very big production and design 
problems, which economic developments in 
Western Europe are likely to force on the industry 
in the next few years, is likely to be a very big 
undertaking. Last September the Machine Tool 
Trades Association announced that the industry 
was going to set up its own research association, 
which would administer funds contributed by 
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the industry to coordinate, accelerate, and 
initiate research projects for the benefit of 
machine tool design and production. Some 
100 manufacturers in the industry, and some 
from allied industries, have agreed to finance the 
association, for a minimum period of five years, 
and it is intended to apply to the DSIR for a 
grant. The new organisation is not going to 
establish a new research centre but will coordinate 
and expand the work of existing establishments. 
This must mean that the research and design 
programme must be heavily dependent on the 
larger companies in the industry, who have the 
facilities to offer. This has the big advantage 
that the research programme will be closely 
related to the needs of the industry and that 
those concerns wil! be involved in it who will 
have a direct interest in developing ideas and 
designs which are readily marketable. It is 
probably no great omission, at least at this stage, 
that the scheme does not (as adumbrated so far) 
have any connection with fundamental research. 
On the other hand a programme which is to be 
based on such a diffused organisation could well 
be somewhat scrappy and could become be- 
deviled by the industry’s politics. 

The important thing to record is, however, 
that the industry is at last on the move to tackle 
the agreed problems of designing machines, 
educating designers, and obtaining a proper 
balance between the development of new 
machines and the right scale of production of 
existing types. History may record that this 
new forward looking attitude, has developed 
only just in time. 


Plant and Materials Supplies 


The main plant and material interest in this 
group of industries is in steel and components 
made by other engineering concerns, including 
sub-assembly work. In 1961 there is not likely 
to be any particular shortage of either. A shortage 
of steel or a very long order book at component 
manufacturers always means rising prices from 
suppliers and delays. Shortage of labour is not 
likely to be critical in 1961. The recession in 
the motor car industry will bring a gradual 
(if unspectacular) relief in the labour market, 
notably in the Midlands. This should make 
labour a little easier to hire. 

The steel situation is reasonably good. The 
lack of balance in the expansion of steel mill 
capacity (with its emphasis on steel sheet) is less 
obtrusive than in the 1950’s and blast furnace 
capacity is now sufficiently expanded for the 
industry to be vertically better balanced. In 
November, 1960, the annual rate of output of 
ingot steel was 26-2 million tons. This high 
rate is likely to be maintained in 1961. According 
to the Iron and Steel Board, deliveries of steel 
to mechanical engineering concerns in October, 
1960, were 13 per cent up on the second quarter 
of the year and deliveries to steel works went 
up by 20 per cent. Deliveries to motor car and 
cycle makers and to manufacturers of domestic 
electrical supplies were down by 10 per cent. 
A switch in deliveries of sheet steel from one 
type of user to another was thus under way and 
this change of pattern is likely to continue 
through the first half of 1961. 


Production 


The boot and shoe industry is probably one 
of the few at the present time where the trend 
of output is rather a misleading indicator of the 
prospects of the industry which provides its 
machinery. A number of small boot and shoe 
manufacturers have closed down over the last 
year and this, along with the pressure of imports, 
is not so much an indication of poor trade as 
a sign of a technical revolution. Mass produc- 
tion methods (usually associated with Italian 
techniques of shoe manufacture) are replacing 
the craft operations of the traditional British 
shoe industry. The introduction of new injection 
moulding machines and a growing emphasis on 
plastics materials instead of leather is increasingly 
making the boot and shoe industry a moulding 
and a component assembly industry. This 
changeover can only be brought about by invest- 
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Part . of the conveyor 

system in the Ford 

Motor Company’s new 
paint shop. 


ment in new and expensive equipment which 
puts the small concern with limited capital 
resources at a disadvantage compared with the 
big group. There is every prospect of a main- 
tained demand for large and expensive shoe- 
making machinery for the next few years. 


Expansion and Investment 

The last few years has shown the big scope 
which exists for increase in productivity in 
paper-making. A new machine at Spicers 
Paper Mill near Cambridge, built by James 
Bertram and Son Limited of Edinburgh, is 
expected to raise the output of high-class papers 
by about 50 per cent. This is being installed in 
a factory which is said to have increased its 
productivity by 17 per cent between 1957 and 
1959 compared with the national average of 
6 per cent. An interesting development which 
may have repercussions before long on the paper 
and printing industry is the decision of Imperial 
Chemical Industries Limited to enter the wall- 
paper industry with the acquisition of all the 
capital of Withins Paper Company Limited. 
Meanwhile, Walmsley (Bury) Limited is planning 
a new pulp and paper machinery factory, and 
in Scotland plans are well forward for a con- 
sortium to establish a new pulp mill. 

Continuing competition from the United 
States, the Soviet Union, and Western Germany 
(the last operating behind the protection of the 
ECM tariff wall) may gradually force this 
country to specialise increasingly on more 
expensive custom-built machines such as it 
supplies pre-eminently to its domestic customers. 
If this should happen, it is difficult to see all the 
300 firms in the machine tool industry surviving 
in comfort over the next decade. Even among 
these 300, as many as one-third account for only 
10 per cent of turnover, while at the other 
extreme the “ Big Twenty” account for about 
50 per cent. There seems to be every likelihood 
of a tendency towards fewer and bigger firms. 

If such should be, even in outline, the pros- 
pective structure of the industry, the recent steps 
which the industry has taken to improve its 
research and educational facilities are all the 
more important. 

In ‘rolling mill equipment the economic 
development in 1960 which is likely to have 
important repercussions on the rolling mill 
manufacturers in the next few years was the 
merger of Davy-United Limited and the Power- 
Gas Corporation Limited into Davy-Ashmore 
Limited. This brings together the biggest 
manufacturer of rolling mills in this country 
(Davy-United) and the group which has built 
more modern gas furnaces for the British steel 
industry than any other. The new group’s 
connections, of course, go well beyond the metal 
forming industries. Davy-United have an 
interest through subsidiaries in large steel 
castings and sugar-making machinery; while the 
Power-Gas Corporation’s subsidiaries design and 
fabricate plant for the oil, chemical and gas 
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industries. Power-Gas has an interest in nuclear 
chemical plant as well. The union of these 
two groups brings into existence an organisation 
which is nearer in size and range of equipment 
to Demag AG, the German group which many 
people in this country have said should have a 
UK counterpart in size and range of products 
so that the heavy plant manufacturers in this 
country can offer adequate competition to 
Western Germany in export markets. 


Long Term Research 


Research work on production plant generally 
has two main aims. These are the analysis of 
processes which have been used for years 
(e.g., an investigation of what exactly happens in 
a paper mill when paper is being made) and the 
application of automatic control techniques to 
existing machines. 

Work of the latter category is going on at 
PATRA but among the basic research projects 
into printing they are studying the printability of 
paper and ink transfer to understand what hap- 
pens when ink meets paper. 

In the paper industry, research and develop- 
ment work is mainly concerned with achieving 
a more economic utilisation of existing plant 
and raw materials. The problem here reduces 
itself to one of the attainment of higher yields 
from raw materials supplied together with 
higher speeds from installed plant, without any 
lowering of quality. Here again, the research 
being done is of a very basic nature, although 
a great deal of involved instrumentation and 
control equipment is finding its way into mills. 

Enough has been said previously about machine 
tool research in the past 12 months. However, 
it is to be hoped that the work being done at 
Birmingham and Manchester Universities, at the 
College of Aeronautics, at the National Engi- 
neering Laboratory and at other centres is not 
being overlooked or indeed underestimated. 
Fundamental work on the machine tool structure 
and on the cutting process itself is being carried 
out at these centres. Most of the work on 
electronic control is being carried out by the 
electronics firms and it is to be hoped that the 
next year or so will see extended cooperation 
between these people and the machine tool 
manufacturers themselves. 


Forecast 


To make a specific forecast predicting exactly 
what is going to happen to production plant in 
1961 is clearly quite impossible. Where the out- 
look can be seen, it would appear to be exhil- 
arating and, for some, commercially rewarding. 

All that can be said is that design trends are 
in general leading to machines which require 
less labour and labour with less manual skill. 
Any revolutionary trends are likely to stem from 
the basic research which is going on in the 
maiority of industries. In addition, new machines: 
are likely to produce less waste. 
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Telephones, electronic equip- 
ment, radio and television, 
semiconductors, wires and 
cables, radar and electronic 
navigation aids. 


ITHOUT doubt the most outstanding event 
W scheduled for 1961 is the launching of 
an “active” repeater satellite for experi- 
ments in global telecommunication. This 
will mark the beginning of a new era in long- 
distance communication. The microminia- 
turisation of electronic components, which is 
particularly important in this field, will also 
make itself felt in other branches of engineer- 
ing. 


One of the major engineering problems with satellite radio communication is the need for extremely powerful transmitters and ultra-sensitive receivers. 
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radio communication was established, loud and 
clear, across the breadth of the North American 
continent. 

This was an experiment of profound signifi- 
cance, proving the feasibility of a new technique 
which will enable radio, television and telephone 
transmission to be conducted on a global scale 
with greater reliability and facility than could 
ever previously have been envisaged. 

It has been suggested that telephone calls 
between Britain and the far corners of the 
Commonwealth could be made at no greater cost 
than long-distance calls between the north and 
south of England, by using the satellite system. 
Furthermore, such calls could be made with the 
same standards of reliability and quality as our 
present-day cable communications. 

Although a substantial engineering effort will 


be needed for some years before ‘‘ space com- 
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communication between the transatlantic coun- 
tries and Europe. 

Although not strictly a breakthrough in 
technology, the all-electronic telephone exchange 
represents a considerable step forward in day 
to day telephone communications, and it wili 
be nearing the completion of its research stage 
by the end of 1961. The first full-scale experi- 
mental trial of this new method was put into 
operation in New Jersey, USA, toward the end 
of 1960 and is already proving a great success. 

Using the high-speed action of the electronic 
device, this new system looks like being a great 
improvement over its electro-mechanical prede- 
cessor. By enabling the time-sharing principle 
to be used, the electronic device can bring about 
a considerable lowering of capital costs. At the 
same time, the absence of moving parts means a 
reduction in maintenance, which would be 


» accompanied by savings of space, weight and 


power. Eventually, such systems will be fully 
transistorised, thus giving still further reductions 
in power, size and weight. 

From the subscriber’s point of view, perhaps 
the main feature of the all electronic telephone 
exchange would be the much advanced service 
that can be offered. The experimental exchange 
now being operated in the USA will permit 
subscribers to: 

(1) Use home extension telephones as inter- 


The 


horn reflector-aerial shown here has been specially designed for this purpose. A 60 ft dish transmitting aerial can be seen in the background. 


Design and Development 

The continuing demand for further and better 
means of communication, both on the national 
and international scale, presents a constant 
challenge to the telecommunications engineer. 
Although there has never been any lack of 
engineering skill and ingenuity to meet this 
challenge, it is probably true to say that the 
effort has never been more intense than it is at 
present. 

As a result of this, several major “ break- 
throughs,”’ which will establish design trends for 
the future, are to be seen on the 1961 horizon. 

The first of these appeared last year, when 
an entirely new era of communications was 
heralded by the launching of the American 
Echo I artificial earth satellite, through which 


munication ’’ becomes a reality, a practical start 
is scheduled to be made by an American telephone 
company by the end of 1961. 

Yet another breakthrough on the 1961 horizon 
is the waveguide communication link. By using 
special metal tubing to carry. telephone signals at 
microwave frequencies, calls could be sent over 
long distances more cheaply than at present. 
Such a technique, on which design studies are 
now being carried out, could be used to link 
Great Britain with the Continent. It is estimated 
that one length of tubing, laid under the English 
Channel, could carry up to 100 television pro- 
grammes or 100,000 telephone channels. Sub- 
scriber dialling to many European countries 
would also be feasible. In this way, Britain 
could become a centre for international telephone 


communication systems by simply dialling two 
digits. 

(2) Reach frequently-called numbers by dial- 
ling two digits instead of six or seven. 

(3) Have incoming calls routed to another 
telephone when the originally called line is 
engaged. 

(4) Dial a code which causes all subsequent 
incoming calls to be automatically transferred to 
another number. 

(5) Allow a third party to be called into an 
existing telephone conversation. 

(6) Have immediate connection to an engaged 
line as soon as it becomes available. 


Future Events 
By the end of 1961, the first section of the new 









Pas, ae, a. a 


Le ee ee a 





ENGINEERING 6 January 1961 


telephone system that will link up the British 
Commonwealth is expected to go into operation. 
Known as Cantat (Canadian Transatlantic 
Telephone) it will augment the existing American 
link (TAT), giving a much improved service. 
Eventually it is hoped that some 30,000 miles 


of cable will be laid to connect the United . 


Kingdom with Australasia, India, Africa and the 
entire North American continent. Naturally, 
in the event of any startling new developments 
in the satellite communication field, this pro- 
gramme may be superseded. 

The probability of getting satelliie repeater 
stations into operation within the next decade 
may seem small. However, developments in 
this field are being accelerated far beyond the 
normal pace fixed by commercial rivalry, due to 
the important military implications involved. 
In fact it is quite possible that some of the famous 
American “‘ crash’ programmes will be put into 
operation to ensure that the communications 
of the Western powers, so vital in these times of 
“press button” war strategy, do not lag behind 
those of Russia. 

The American Telephone and Telegraph 
Company has recently announced that it will 
be putting a satellite relay station into orbit by 
the late autumn of 1961. It is expected that this 
station will facilitate experimental transmission 
of telephone calls, television, data transmission 
and other types of communication between the 
United States, the United Kingdom and contin- 
ental Europe. If the first tests are satisfactory, 
the American Telephone and Telegraph Company 
intends to proceed directly with the initial stages 
of a commercial service. 

Their system will make use of soiar powered 
batteries orbiting at an altitude of about 2,200 
miles. Electronic amplifiers aboard the satellite 
will amplify the transmitted signals before retrans- 
mitting to their destination. This technique 
differs from that of Echo I, in which there were 
no amplifiers, so that signals were merely 
bounced off the satellite and returned to earth. 
This has a distinct disadvantage since the return 
signals from a “* passive ” satellite are very weak 
and require elaborate reception apparatus to 
separate them from atmospheric noise. 

The A.T.T. Company say that they expect their 
experimental satellite to be capable of trans- 
mitting up to about 35 minutes for some three or 
four times a day.as it passes over the designated 
earth station areas. 

At this stage of development it would still be 
quite possible for Britain to play a large, if not 
leading, part in the establishment of global 
“space communication’? networks. In the 
summer of this year, one of Britain’s foremost 
engineering societies, the British Institution of 
Radio Engineers, will devote its entire annual 
meeting to the subject. Furthermore, the GPO 
and several major aircraft and electronic manufac- 
turing firms have been actively engaged upon 
discussions and design studies, and many of 
them are giving support to a movement to 
re-establish and adapt the Blue Streak missile. 
If this were done soon enough, Britain would 
be in a position to reap similar rewards from 
space engineering to those that accrued from its 
pioneering efforts in the traditional forms of 
cable and radio communication. 


External Factors 


Last October Decca Radar Limited announced 
that half the merchant ships in the world fitted 
with radar are using the Decca system and 
claimed that it was the largest marine radar com- 
pany in the world. Navigational aids are now 
established as an important item in this country’s 
export trade. In 1959 they were valued at 
£19-5 million (including parts and components) 
and at about £18 million in 1960. The achieve- 
_ so far and the potential is therefore consider- 
able. 

The struggle between this country and the 
United States to establish its own system as a 
world standard for air navigation has to be 
seen against the background of these figures. 
At the end of 1960 that struggle was still unre- 
solved although the early rounds of the contest 
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and, therefore, the prospects of success, have 
gone to the United States. The argument has 
been conducted so far before the Council of the 
Civil Aviation Organisation, a special organisa- 
tion of the United Nations which lays down 
safety and operational standards for world civil 
aviation. The rival systems are the British 
Decca system and the American VOR/DMET 
system. Back in the spring of 1959 a special 
conference at Montreal rejected the Decca 
system by a small majority. Briefly, there is 
widespread endorsement as to the technical 
superiority of the Decca system but a heavier 
investment already in the American one. Ever 
since the spring of 1959 there have been strong 
commercial and political overtones in the 
argument to the detriment of technical consider- 
ations and these are likely to persist. Although 
the Americans have not yet secured the two-thirds 
majority at the UN necessary to secure endorse- 
ment they are in an exceedingly strong tactical 
position. 


Market Trends 
While the Post Office has been promised that 
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they will operate on a more commercial basis in 
future, the industry making telephone and 
telegraphic equipment has been passing-through 
troubled times. In the middle of 1960 Pye 
Limited made a successful bid for the Telephone 
Manufacturing Company Limited in an effort to 
secure a more diversified range of products, a 
policy which was taken a step further when it was 
announced that Pye would amalgamate with 
E. K. Cole Limitied. Pye’s bid for the Telephone 
Manufacturing Company was resisted by a 
consortium of seven companies already interested 
in telecommunications engineering, including 
the five telephone manufacturers who provide 
all the telephone equipment for the GPO. 
There is an arrangement between these seven 
suppliers and the GPO which came into existence 
in 1957 and expires in 1962, whereby the price of 
equipment is fixed by the GPO after costing with 
allowance for a small profit margin. This 
arrangement has had the advantage that manu- 
facturers have an assured large customer but the 
GPO has, up to the present, not been able to 
plan long term capital investment since it has 
been tied to the subvention system of control by 
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Transmitter/receiver stations (open circles) throughout the world will be able to link up through the 
artificial satellites (black dots) as they pass close enough for line-of-sight communication. 


Graph A_ Radio and 
electronic output (£ 
mill.) (1) Excluding 
items in equipment. 
(2) Excluding items 
in equipment but in- 
cluding spares sup- 
plied to manufacturers. 
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the Treasury which operates on an annual basis 
and is tied to the Budget. This arrangement 
might therefore be termed security at a price. 

in recent years the export position has not 
been very reassuring and conipetition is intense 
in foreign and Commonwealth markets. Pye let 
it be known at the time of the “ takeover ”’ battle 
that they intended to break what they called the 
telephone supply ring and it would appear that a 
new situation is now going to develop in the 
telephone supply industry. On the one hand 
the GPO is going to be able to operate like a 
commercial undertaking and plan its investment 
programme on a more satisfactory basis than 
one year at a time, while on the other hand the 
supply side is to be reinforced by a vigorous 
newcomer who has scant respect for the old 
system. 

In the spring of 1960 an Electronics Industry 
Council was formed by the Electronic Engineer- 
ing Association which had previously held dis- 
cussions on the matter with the Radio and 
Electronic Component Manufacturers’ Federa- 
tion and other bodies. The new council is 
responsible for a wide range of electronic instru- 
ments. Its main function will be to deal with 
matters of concern to the whole electronics indus- 
try, while its constituent bodies deal with par- 
ticular fields. The value of the output over 
which the new council will have a watching brief 
is reckoned at about £200 million a year with 
exports of over £50 million a year. This new 
organisation is the sign of an effort on the part 
of the electronics industry to define itself and to 
give itself a corporate entity, The industry as a 
whole is difficult to define, although an attempt 
has been made by Mr. Cyril C. Gee in his recent 
book “‘ The Structure and Future Prospects of 
the Electronic-based Industries in the United 
Kingdom.” His classification identifies 2,750 
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types of product and 1,700 companies. He gives 
a total output for the industry of £475 million 
in 1959, of which exports accounted for £110 
million, and employment output was 350,000. 
His definition of electronics thus goes consider- 
ably beyond the area covered by the new council. 

Judged by the annual rate of increase in output 
(between 1957 and 1959 of the order of 18 per 
cent according to Mr. Gee) and by the fact that 
the industry exports about 25 per cent of its 
output, the prospects of rapid expansion and 
prosperity are good. The rapid rate of expan- 
sion, however, is creating major problems of 
finance and management. In the recent past 
much of the industry has consisted of compara- 
tively small firms producing highly specialised 
equipment. Success has been achieved with 
limited capital and a high standard of technical 
expertise. The future, however, probably lies 
with larger companies with well diversified lines 
of products and with managerial control in the 
hands of mien of outstanding selling and adminis- 
trative ability. The next few years is therefore 
likely to be a time of diversification, acquisition 
of smaller groups by bigger ones and a high 
premium on high quality executive ability. Such 
are the problems of an industry which is expand- 
ing at the rate of £20 million to £30 million of 
turnover a year. 

The scope of the export market in electronic 
equipment was assessed in part last year in a 
special survey of the European Common Market 


commissioned by the British Electrical and 
Allied Manufacturers’ Association. BEAMA 
(actively establishing itself as an economic 
intelligence organisation since its price-fixing 
activities were brought to an end by the coming 
into operation of the Restrictive Practices Act) 
estimated that the six countries of the Common 
Market will be buying electrical equipment at 
the rate of about £3,300 million a year by 1963, 
an increase of 44 per cent on 1958. The survey 
indicates that heavy capital equipment such as 
generators and cables will have a growth rate 
below average. The fastest rate of growth is 
likely to be in signalling equipment for railway 
electrification and switch and protective gear, 
but within the fast growing categories electronic 
equipment will play an important part. There 
are signs that some sections of the electronic 
industry may be tempted to over-trade in the 
export as well as in the home market. 
Extrapolating past trends into the future has 
its dangers and over the field of electronics as a 
whole one of the factors which could affect the 
picture in export markets and even in the home 
market is the growing threat from Japan. Early 
in 1960 the Sony Corporation of Japan, which 
had been a pioneer in the development of tran- 
sistorised minature radios, introduced a tran- 
sistorised television set. This was to sell at 
£70 in Japan but by the end of 1960 economies of 
mass production were expected to reduce its 
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price to £54 and exports were expected to begin 
early in 1961. In June, 1960, Sony announced 
that it was opening a plant at Shannon, in Eire, 
starting with an output of about 10,000 sets a 
month. 

Japanese transistor sets have already made 
serious inroads into Western Europe’s radio and 
television market in the Far East. There is now 
a a plant set up within Western Europe 
itself. 

In the middle of 1960 the quota on imported 
radio sets into the UK was increased and the 
competition from Japanese sets and sets made 
within the Commonwealth (notably in Hong 
Kong) was correspondingly intensified for UK 
manufacturers. In certain countries, particu- 
larly the United States and Canada, manufac- 
turers of radio and television sets are importing 
Japanese components, and the possibility that the 
UK industry may in the future become increas- 
ingly an assembly industry mainly using imported 
parts cannot be ruled out. 


Management and Labour 

Reasons have already been given for expecting 
a more commercially minded type of manage- 
ment to take over the leadership in the electronics 
field. Among big concerns, the days of protec- 
tion by price agreements are over. Big com- 
panies like Thorn Electrical Industries and Pye 
are bringing in a change of outlook. Schemes 
to widen international contacts on technical 


Current research on tubu- 
lar waveguides may lead 
to considerable savings 
in cost and greatly in- 
creased capacity for 
long-distance telephone 
communication. 


know-how and more ruthless selling with stream- 
lined, efficient administrative units in control are 
going to be increasingly apparent. Small com- 
panies are going to be increasingly influenced 
by their top-level commercial executives, many 
of whom, but not all, will be highly experienced 
technical people. 

Although employment has been increasing in 
electronics (it went up from 230,300 in January 
to 239,000 in September, 1960) there is not likely 
to be a labour shortage. The future of radio 
and television consumer durable goods is proble- 
matical and curtailments in output may provide a 
slack in the labour force which can be taken up 
elsewhere. 


Plant and Materials Supply 


Transistors are now made by a range of com- 
panies in a competitive market. Other com- 
ponents present no particular problem for the 
immediate future. 

Among metals, copper has eased in price since 
the summer of 1960 and was at about £230 a ton 
in the middle of December. Excluding the 
effect of sudden strikes in the world copper 
industry (always an important qualification in 
copper) the world is well served with copper 
supplies at present (thanks to a poor level of 
US consumption offsetting a high European 
demand) and prices are not likely to go for any 
length of time over £250 a ton in 1961. 
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Production 


Table I, taken from the latest annual report 
of the Telecommunication Engineering and 
Manufacturing Association, shows that the rate 
of growth in the number of telephones in this 
country is the lowest of all countries in the list, 
Ten of the countries listed also have a larger 
proportion of automatic telephones than the 
United Kingdom. Indeed, only five countries 
among 16 listed have a smaller percentage of 
automatic telephones than this country. 


TABLE I:—Telephones Installed by Various Countries 
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In the last year both the telephone manufac- 
turers and the Post Office Engineering Union 
have criticised the rate of increase. There has 
been however, a good deal of muddled thinking 
about the telepone service in this country since 
the war. It is true that the telephon2 service 
has had a low priority but in the minds of many 
of its critics, and especially among the general 
public a cheap and extensive service has been 
conveniently but wrongly equated to an economic 
service. The provision of a high density of 
telephones and a cheap rate for calls is only 
possible if telephones have a high usage rate. 
The UK record here is poor. The calling rate 
in this country is only just over 500 a year 
(including business users) compared with a range 
of 1,000 to 1,700 calls a year in such countries 
as Sweden, Canada and the United States. If 
the rate of calling is low, prices per call cannot 
come down and people will continue to use their 
telephones sparingly. It is a vicious circle. 
Clearly, a high investment rate can only be 
justified by a high revenue rate whether this 
means a high usage rate or a high charge per 
call, or some compromise arrangement. 

The Radio and Electronic Component Manu- 
facturers’ Federation have given a breakdown of 
output in the radio and electronics industry 
which is illustrated in Graph A. 

The following Table gives the export position 
for 1959. 


TABLE II:—Radio and Electronic Exports 





Percentage change 





1958 | 1957 
1 
| 
£000 | 
Professional equipment as +35- | He , 
1 9. Hes 


Group 1959 





Audio equipment a 11,493 ! 
Component and _ test | | 

gear .. ne se 11,037 | +13-4 | +9 
Valves and tubes 6,690 +15: | +70: 
Domestic equipment 3,247 - 3° | — 7 


53,427 +17: | +22: 




















The two outstanding factors now at work on 
the electronics industry as a whole are the impact 
of the rapid rate of expansion on the structure of 
the industry and the unstable situation which is 
arising in world markets owing to the develop- 
ment of the transistor industry in Japan. 


Expansion and Investment 
In the next 24 years, the Post Office plans to 
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spend £270 million on development, say, £108 

million a year. This is £10 million a year higher 
than in 1960 and £65 million a year higher than 
a decade ago. The trend is towards more auto- 
matic equipment. In this connection it is 
significant from the point of view of the organisa- 
tion of the telephone service that the growing 
use of automatic equipment in the United States 
is eliminating the smaller, independent telephone 
exchanges. These are being squeezed between 
higher wages for operators and the difficulty of 
raising funds for expensive automatic equipment. 
“ Bigness *’ in telephone operations is therefore 
beginning to have technical significance. 

Added interest is given to this point by the 
announcement last year in a White Paper referred 
to earlier in this article that the Post Office is to 
be freed from direct Treasury control in many 
respects and run as a nationalised industry on a 
commercial basis. It will not be surprising if 
the pressure of the profit and loss account has an 
effect on the prices of uneconomic services, 
notably of telegrams. 

While the economics of telegraph and tele- 
phone equipment are being decided at the present 
time mainly in terms of the cost of capital equip- 
ment and the high level of wages, with special 
reference to automatic telephone exchanges, in 
the long run technical developments may bring 
new factors to bear which at present can only be 
guessed at. The plan of the American Telephone 
and Telegraph Company to put a telecommunica- 
tions satellite into orbit round the earth is a 
commercial venture. It would be used in the 
transmission of both telephone calls and tele- 
vision. The company’s request to the US 
Government has been for permission to go ahead 
with a prototype commercial project, operating 
for 35 minutes three or four times a day. The 
idea would be to operate the system in co- 
operation with broadcasting and _ telephone 
services throughout the World. There are 
already indications that this country could 
provide a similar system carrying heavier traffic 
at a cheaper cost per minute if it has use of a 
satellite to carry the instruments. A UK delega- 
tion, which includes members of the GPO, the 
Admiralty and the Ministries of Aviation, 
Defence and Science, discussed a satellite com- 
munication system of this sort in Washington 
last October. 

The wire and ‘cable manufacturers are much 
less concerned in the immediate future with 
expanding their capacity than with trying to 
achieve stability. The year 1959 ended with a 
fierce bout of price-cutting following dismantling 
of the price agreements in the home market 
owing to the operation of the Restrictive Trade 
Practices Act. This occurred at the same time 

as the imposition of restrictions on capital 
expenditure by public authorities, who take about 
half the domestic cable output. 1960 has been 
a period of readjustment for the cable makers in 
which they have tried to replace restrictive 
practices in the home market by price leadership. 
This has gone on to the accompaniment of 
rationalisation within the industry, and for the 
time being companies are mainly concerned with 
finding a new optimum level of capacity rather 
than indulging in bold schemes for future 
development. 
_ In one sense the current trend in the cable 
industry to larger units is the continuation of a 
process which began some years ago. Associ- 
ated Electrical Industries added Siemens to its 
Edison-Swan interests in 1954 and acquired in 
due course both W. T. Henley’s and London 
Electric Wire Company and Smiths Limited. By 
the end of 1959 it had closed down one of the 
three Henley factories as well as the plant of a 
subsidiary of London Electric Wire. British 
Insulated Callender’s Cables Limited, which is 
reported to account for 60 per cent of the output 
of the industry (compared with 20 per cent for 
AEI) has been concentrating its operations for 
the last five years. There are now some eleven 
manufacturing groups supplying mains power 
cables with an output of about £120 million a 
year, of which exports account for 25 per cent. 
The industry has for the time being accepted the 
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price leadership of BICC and is busy putting 
its house in order. The price war in 1959 and 
1960 is esimated to have cost the industry 
£10 million. 
So far as insulated wire is concerned, the main 
factor is house building and this is likely to be 
. fairly stable, if one includes repair work as well, 
over the next few years. The problem for this 
industry, however, is to achieve a level of prices 
which are remunerative while it further ration- 
alises, if need be, its capacity which became 
somewhat inflated in the past due to restrictive 
practices and to a level of exports which the 
industry over all is not likely to hold indefinitely. 
The line of development in the cable industry 
for the future is likely to be further rationalisa- 
tion, a struggle to raise prices to a reasonably 
remunerative level, and, notably on the part of the 
big producers, a trend towards diversifying their 
interests outside wires and cables. 


Long Term Research 


Since the invention of the transistor, less than 
twelve years ago, research in electronics has been 





Three of the new “ molecular electronic ’”’ function 

blocks are shown here against a normal paper clip. 

At the bottom is an audio amplifier; in the centre 

is a free-running multivibrator; and at the top a 
two-stage video amplifier. 


largely centred upon solid-state physics. Tran- 
sistors have gone from strength to strength, 
increasing their range of frequency, temperature- 
working and power handling capacity. At the 
same time other semiconductor devices, such as 
the tunnel diode, have emerged—and more are 
to follow. 

In fact, looking at the long-term prospects of 
solid-state devices, there seems little doubt that 
they are destined to have a tremendous impact 
on electronic engineering. 

Sometime in the future it seems likely that the 
old concept of electronic engineering—the wiring 
together of valves and other components to form 
a functional circuit—will be superseded by a 
new one in which the circuit will be formed by 
‘** molecular domains ’”’ within a solid piece of 
material. 

This entirely new electronic concept was 
recently announced by the American Westing- 
house Corporation, where a long-term research 
programme is now well in hand. These new 
devices depend upon phenomena which occur 
within or between the domains of molecules in 
a solid crystal. By suitable arrangement, the 


devices can be made to simulate capacitors, 
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resistors, inductors, transistors and other elec- 
tronic elements, so that it is possible to build 
into a single crystal a number of molecular 
domains in such a way that they will simulate 
an entire piece of electronic equipment, such as 
an amplifier, oscillator or switching circuit. 

The dramatic effects of this new technique are 
a reduction in weight and volume of several 
orders of magnitude and an increase in reliability, 
which may also be of several orders of magnitude. 
Since many physical effects, such as the Hall 
effect, the photoelectric effect and the thermo- 
electric effect, can be built into such devices, 
the range of applications is extremely large. 

In their efforts to develop proof-of-principle 
systems working on thie new method, Westing- 
house have so far produced a five watt high- 
quality, audio amplifier which (without heat 
sink) is about the size of a sixpenny piece. Other 
successful circuits include video amplifiers, tuned 
amplifiers, multivibrators, logic switches and an 
analogue to digital converter employing an 
n-p-n-p relaxation oscillator. 

Although the molecular electronic concept 
has all the appearance of being a long-term 
research project, requiring years of development 
before everyday practical use can be made of it, 
it is as well to remember the rapid pace with 
which such developments are made nowadays. 
The transistor was also an enirely new concept 
when it emerged some twelve years ago, never- 
the less it was in practical use within a few years 
of its invention. 

Widespread use of the transistor was held 
back in the early years more by the lack of pro- 
duction knowhow and facilities than anything 
else. However, in the case of the solid-state 
molecular circuit, this kind of delay need not 
arise. First of all there is the vast background 
of production knowledge gained by the past 
five or six years of work on transistors and other 
solid-state devices. Secondly there is the fact 
that the Westinghouse Corporation (the origina- 
tors of the molecular electronic concept) are 
studying production techniques at the same time 
as carrying out their basic research. In fact 
Westinghouse have come up with a new tech- 
nique for growing crystals, known as the dentritic 
technique (ENGNG, p. 339, 4 March, 1960) which 
may enable entire electronic equipments to be 
grown in the crystal-forming operation. If 
successful, this method would save many skilled 
man hours in production. 





Forecast 


Looking at the future of radio, television and 
telephone communication one cannot help being 
optimistic, at least as far as engineering develop- 
ments and technology are concerned. The same 
applies to electronic engineering, where signi- 
ficant developments are occurring faster than 
they can be assimilated by industry. 

Colour television is just around the corner 
and need not be held up for any lack of technical 
development. Local and long-distance telephone 
communication should soon become cheaper, 
more convenient and more reliable. Data 
processing equipment is also constantly improv- 
ing and should become much smaller, lighter 
and cheaper to run with the increased use of 
solid-state components during 1961. 

In fact, if anything, the danger lies in the fact 
that research and technological development in 
these industries are both so healthy. For instance, 
firms who invested large sums of money in 
buying computers when they first appeared may 
find that their particular model has long since 
been outmoded. The same applies to many 
forms of electronic instrumentation now used by 
industry. 

The answer to this problem, at least for the next 
year or two, would seem to be to keep a close 
watch on the younger branches of the electronic 
sciences. In particular, the solid-state devices, 
such as the transistor, the tunnel diode, ferrites, 
molecular circuits, micromodules and the like, 
appear to be those which will have the greatest 
impact on electronic and telecommunications 
equipment during 1961 and the years immediately 


following. 
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Nuclear weapons, missiles, air- 
craft, submarines, ships, tanks, 
guns, men, components, and 
equipment. 


The future is uncertain for the armament 
industry. Policy changes could reverse the 
growing imbalance between nuclear and 
conventional weapons; or a similar change 
could be brought about by the availability 
of cheap nuclear weapons to a large number 
of countries. Continuation of present policy 
would mean reduced demand for large 
capital items such as ships and aircraft, but 
a growing requirement for components of 
complex weapons systems, notably electronic 
equipment. 


Design and Development 


In this country, as in the United States, the 
defence policy which underlies the development 
of armaments is based on the concept of the 
nuclear deterrent and implies the threat of 
reprisals against an aggressor, with nuclear 
weapons of mass destruction. But there has 
come a growing awareness of the fact that, in a 
world of mutual deterrence—or nuclear stale- 
mate—it cannot deter all kinds of war. 

Until last year the burden of the deterrent 
has rested almost entirely upon manned bombers 
with free-falling bombs. During 1960, however, 
not only has a number of surface-to-surface 
strategic missiles been deployed but considerable 
attention has been given to air-to-surface missiles, 
to extend the ability of the bombers to attack 
their targets in face of increasingly effective 
anti-aircraft defences. At present, the only 
ballistic missile in service with the RAF is the 
American-built intermediate-range Thor. The 
first became operational towards the end of 1959 
and during 1960 a total of 60 was deployed in 
eastern England in fixed soft emplacements. 
These, together with a dozen or so Atlas inter- 
continental ballistic missiles deployed in the 
United States, form the first of a steadily growing 
number of operational strategic missiles de- 








signed for service with thermonuclear warheads. 

“* The Army has two artillery missiles in service, 
both American made, which can carry either 
nuclear or conventional warheads. They are 
the Corporal with radio command guidance and 
a maximum range of 85 miles and the spin- 
stabilised Honest John. In contrast, the anti- 
aircraft surface-to-air missiles used by all three 
Services are British made: the RAF’s Blood- 
hound for area defence and the Army’s Thunder- 
bird for mobile field use, both of the semi-active 
radar homing type, the Navy’s Seaslug beam 
riding missile and the Seacat command guidance 
missile for close range defence of surface ships. 
Air-to-air missiles are the British Firestreak and 
the American Sidewinder, both of the infra-red 
homing type.” 

The effort which has been devoted recently to 
the development of solid propellent strategic 
missiles has already borne fruit in the Polaris 
evolved by the US Navy for launching from 





(Left) Thor intermediate-range ballistic missile. 


(Above) Bristol-Ferranti Bloodhound ground-to-air 
guided missile, showing the two Bristol Thor type 
ramjet engines. 


(Right) English Electric Thunderbird ground-to-air 
guided missile. 


submerged submarines. Each fleet ballistic 
missile submarine has 16 Polaris launch tubes 
and the first of them, the George Washington, 
went on patrol in October of last year. The 
Polaris has a much smaller warhead than the 
other strategic missiles and its present range is 
only 1,200 nautical miles, but the fleet ballistic 
missile submarine constitutes a highly mobile 
and probably the least vulnerable form of the 
nuclear deterrent. Eventually there might be 
45 such submarines and it would be impossible 
for the enemy to destroy the whole force simul- 
taneously. 

As the number of operational missiles increases, 
the need for several types of aircraft decreases. 
The first to be affected are interceptor fighters 
and the number of fighter squadrons has declined 
steadily. But although future air defence will 
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be largely a matter of missiles, the day of the 
fighter is not yet over. There remains a need 
for a smaller number of fighters to deal with the 
existing manned aircraft threat and to guarantee 
the integrity of our air space from manned 
intruders. Thus the English Electric Lightning 
Mach 2 interceptor, which began to equip the 
RAF Fighter Command last autumn, should 
have several years of useful service ahead of it, 

The availability of adequate air transport 
governs much of the ability of the Army to 
bring force to bear quickly in limited wars 
overseas. Such conflicts increase in importance 
in view of the nuclear stalemate, and the need to 
quench local outbreaks before they develop 
into disastrous nuclear conflagrations calls for 
much greater strategic, as well as_ tactical, 
mobility on the part of the Army. If this is 
being partly achieved with lightly armed infantry 
units of the Strategic Reserve, the strength of the 
Army, and of the ground forces of the West in 
general, has been allowed to fall so low that 
they would be dependent in all but the smallest 
wars on the use of nuclear weapons, with all the 
implied dangers of escalation to a total nuclear 
war. The paramount importance of raising the 
threshold at which it becomes necessary to use 
nuclear weapons by strengthening the conven- 
tional shield forces of NATO is gaining recogni- 
tion but at present the much reduced British 
component in Germany is forced to plan in 
terms of initiating the use of nuclear weapons. 

In spite of the development of new anti-tank 
weapons, the importance of tanks remains 
undiminished. Indeed, they have become even 
more important in the light of the possible use 
of tactical nuclear weapons. The recent an- 
nouncement of the new Chieftain 120mm gun 
tank is, therefore, particularly welcome. It is 
all the more so in view of the fact that some 
15 years have now passed since the first Centu- 
rion, still the principal current tank, was intro- 
duced into service. Since its introduction the 
Centurion has been upgunned, of course, and its 
gun-power has been its principal virtue through- 
out. The latest version is armed with a 105 mm 
gun. In recent years British tank guns have 
established a notable lead, largely owing to 
concentration on armour-piercing discarding- 
sabot, or APDS, ammunition with muzzle velo- 
cities as high as 4,800 ft per second. 

The need for greater operational mobility 
favours further development of wheeled armoured 
vehicles. Here this country is holding a lead 
and production of the highly successful Daimler 
Ferret scout car and of the Alvis Saladin 
armoured car is continuing. In the military 
transport vehicle field, on the other hand, the 
lead is unquestionably held by the United States. 
There the accent recently has been on indepen- 
dent suspensions and the use of light alloy in 





order to reduce vehicle weight. The former is 
well illustrated by the new model of the ubiqui- 
tous quarter-ton truck, the M151, which is now 
being made by the Ford Motor Company and 
which, in contrast to its predecessors, has indepen- 
dent suspension all round. 

The British Army is still the only major army 
without a tracked armoured infantry carrier 
although one is now being considered. An 
interesting new development in this field is the 
quantity production in the United States of an 
armoured personnel carrier with aluminium 
alloy armour, the M113. Apart from this 
vehicle there are also experimental self-propelled 
guns and a reconnaissance vehicle with aluminium 









the 
Intee 
hned 
ing 
the 
ould 
f it, 
port 
’ to 
vars 
ince 
d to 
slop 
for 
cal, 
S is 
itry 
the 
t in 
hat 
lest 
the 
lear 
the 
use 
en- 
mni- 
ish 


ins 
en 
ise 
in- 


Fee et ee oe Selo Gade SS 








ENGINEERING 6 January 1961 


alloy armour, which gives a considerable weight 
saving over conventional steel-armoured designs 
providing the same degree of protection. Further 
interesting material developments in the armoured 
vehicle field include experiments with reinforced 
plastic road wheels, which provide a significant 
weight saving, and an experimental American 
tank with nylon armour. 

Lack of money has already prevented the 
Royal Marines from using the LVT, or tracked 
landing vehicle, which the US Marine Corps is 
continuing to develop. Instead, the Royal 
Marines have concentrated on the other amphibi- 
ous technique pioneered by the US Marines— 
landing by helicopter from carriers. At present 
there is one commando carrier in service, the 
Bulwark. 


Future Events 


An American air-to-ground missile, the Hound 
Dog, has come into service with the Strategic 
Air Command during 1960, and its British equiva- 
lent, the Avro Blue Steel stand-off bomb, should 
become operational this year. Farther in the 
future are the air-launched ballistic missiles, 
such as the Skybolt, which is being developed 
for the US Air Force and which is also intended 
to be used by the RAF. Missiles of this kind 
not only extend the life of the existing bombers 
but have the advantage of mobility over the 
fixed site missiles such as the Blue Streak ballistic 
missile. The Skybolt is to become operational 
with the Strategic Air Command in 1964 and 
presumably will enter at about the same time 
into service with the RAF, which has a suitable 
carrier aircraft in the Avro Vulcan, production 
and development of which are continuing. 

A total of 13 Atlas squadrons has already been 
announced, each having 6 to 12 launchers, and a 
good many more of their operational missiles 
should be emplaced during this year. In mid- 
1961 the first of the Titan squadrons is also to 
become operational in the United States with 
intercontinental ballistic missiles having the 
largest known thermonuclear warheads with 
yields estimated at 4 or more megatons. 

The early Atlas missiles, like the Thors, are 
being deployed in soft emplacements, above 
ground, but the Titan squadrons will occupy 





vast underground complexes. These costly hard 
emplacements reflect the change from active to 
passive deterrence and are intended to withstand 
near misses from nuclear missiles but they retain 
the inherent vulnerability of fixed sites, which 
has already contributed to the cancelling of 
Britain’s Blue Streak. In consequence, not all 
of the second-generation American strategic 
missiles, the Minuteman, are to be deployed 
from fixed hardened silos: a number of them 
are to be mobile, carried in special trains. This 
mobility has been made possible by the reduced 
bulk and complexity of the Minuteman, while its 
solid propellant accounts for a much reduced 
reaction time compared with that of the earlier 
liquid fuelled rockets and together they charac- 
terise the type of strategic missile which will 
enter into service next year. 

Five more Polaris submarines are to become 
operational this year. In February the depot 
Ship, USS Proteus, is due to arrive in Holy 
Loch, Scotland, to be followed in March by the 
first Polaris submarines. The deep water quay 
at Valletta, Malta, is due for completion in the 
same month. 

The Devonshire, the Navy’s first guided missile 
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destroyer, is expected to join the fleet next 
year and her three sister ships, the Hampshire, 
Kent, and London, are expected to enter service 
by the spring of 1963. In addition to one 
Seaslug and two Seacat guided weapons systems, 
each vessel will be equipped with four radar- 
controlled 4-5 in guns. 

The principal future aircraft needs are for 
ground support and transport. machines. The 
immediate need for tactical transports has been 
partly met by an order for 56 of the AW 660, the 
military version of the Armstrong Whitworth 
Argosy which was developed as a private venture. 
Deliveries of the AW 660 to the Transport 
Command are expected to begin this year but 
the order for a dozen or so Short Britannic 
strategic transports will not bear fruit until 1964. 

The pressing need for ground support aircraft, 
combined with the increasing vulnerability of air 
fields, or their absence in many areas of possible 
operations, is being met by the development of 
the Hawker P.1127. This VTOL ground-attack 
fighter powered by a single Bristol Siddeley 
BS 53 lift/thrust ducted fan engine completed 
its hovering trials in November, 1960, and it 
might well be a successor to the Hawker Hunter 
fighter/bomber. The Hunter was, of course, 
introduced into service in 1954-55 as a day inter- 
ceptor and it is only now being superseded in 
this role by the Lightning. 

High-speed aircraft research in this country 





(Left) Impression of the British Aircraft Corpor- 
ation Bristol T188 stainless-steel supersonic re- 
search aircraft. 


(Above) Two Blackburn NA39 Buccaneers. 
(Below) The Malkara anti-tank missile. 


(Right) The Seaslug ship-to-air guided missile, de- 

stined for service in the Hampshire class, and made 

by Sir W. G. Armstrong Whitworth Aircraft in 

collaboration with the General Electric Company 
and the Sperry Gyroscope Company. 





will receive a boost with the first flight of the 
British Aircraft Corporation Mach-2-plus T188 


research aircraft this year. It will be powered 
by de Havilland Gyron Juniors. Further infor- 
mation on high-speed flight will be provided by 
the Aircraft Research Association hypersonic 
tunnel, due for completion this year. 

Carrier trials are proceeding with the Black- 
burn Buccanneer low-level naval strike aircraft, 
which is able to operate below the detection 
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height of hostile radar and should be opera- 
tional with the Royal Navy by the end of the 
year. This aircraft and another due to fly in 
November—the Breuguet 1150 Atlantic Naval 
Patrol Aircraft, fitted with two Rolls-Royce 
engines and US electronic equipment—rely 
heavily on their radar and electronic computing 
equipment for their operational ability. Not 
only has this equipment become a very large part 
of the cost of such aircraft but it may yet disprove 
that the days of the fighter are numbered, and 
further experience of contour flying techniques 
will be an important product of the year. 

Further development of the marine strike force 
will continue now that the aircraft carrier Albion 
has been designated as the second Commando 
Carrier, to supplement Bulwark. 

For the Army, the year will see the continua- 
tion of work on the development of the artillery 
rocket, Blue Water. It is to have a range of 
about 50 miles and will carry a nuclear warhead. 

At the other end of the weapon scale is the 
7-62 mm FN self-loading rifle which has now 
been produced in sufficient quantity for all field 
units. However, there is still no successor to 
the venerable Vickers heavy machine gun and 
the infantry is also in urgent need of improved 
anti-tank weapons, in addition to the Wombat 
which supersedes the earlier and heavier models 
of the 120mm recoilless anti-tank gun series. 
This year, at long last, the Army will acquire its 
first anti-tank guided missiles as a result of an 
order for 400 of the large Australian Malkara, 
which is to be used by the Royal Armoured 
Corps. During 1961 assessment trials will also 
be carried out with the Vigilant, a small and 
very promising anti-tank missile developed in a 
commendably short time by Vickers-Armstrongs 
as a private venture. 


External Factors 

On the economic side 1960 was a turning 
point for rockets. The Blue Streak was aban- 
doned (after £65 million had been spent on it) 
with the intention of saving £600 million on 
developing a missile which would be technically 
obsolete before it went into production. The 
discontinuation of Blue Streak ended a policy 
of developing British ballistic missiles which 





would be fired from fixed launching bases. In 
its place the Government is adopting the 
American Skybolt rocket, which will be carried 
by an aircraft. The risk with Skybolt is that it 
may run into unforeseen technical hazards in its 
early stages of production (it is not yet in 
production in the United States), but on the 
other hand it removes the need for static launch- 
ing platforms and will give a further lease of 
life to this country’s V Bomber Force which, 
without a skyborne guided missile to carry, 
will be out of date in the next few years. 

The rest of the missile armament for the 
defence services has already been in trouble on 
financial grounds. So far as the British-made 
missiles are concerned, both Thunderbird and 
Firestreak have been subject to strong criticism 
for the difference between their original estimated 
cost and estimates of final outlay. Early last 
year the auditor-general dtew attention to the 
fact that certain missiles were far exceeding their 
original estimates. The Seaslug (made by the 
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“lawker-Siddeley group) which was originally 
estimated to cost £1 million to £14 million, was 
estimated five years later to cost £40 million for 
both the missile and its control system. 

In the case of Thunderbird (made by the 
English Electric Company Limited) an original 
estimate (at the time it could not be more than 
a guess owing to the lack of experience in 
working on guided missiles) was £24 million. 
The figure given early in 1960 was £27 million. 
When the de Havilland Firestreak was ordered 
in 1952 a figure of £4 million was named. In 
the end the estimated figure was £23 million for 
the Mark 1 and £20 million for the Mark 4 
which was being developed at the same time. 


When the auditor-general’s cryptic remarks on 
these matters have been digested the obvious 
lesson is that the preparation of basic estimates 
and control of their subsequent “ coefficient of 
expansion’ is not a technique which is well 
enough understood. The general picture of 
defence expenditure is indicated in graph A. 

So far as the military users of atomic energy 
are concerned, the critical issue for the immediate 
future is the prospect of a cheap method for 
isolating uranium 235 by the gas centrifuge 
system. The claims from Western Germany of 
making atom bombs on a shoe-string do not 
break new ground technically but they may 
yet do so commercially. 

If this should happen, a very big saving will 
result in defence budgets. On the other hand, 
a very big change in thinking on strategy and 
tactics will have to take place. The concept of 
two large nuclear power groups in equipoise 
and stalemate may be changed. Atom bombs 
“for everyman’ may be a crude over- 
simplification of what faces the world over the 
next five years, but an extension of the nuclear 
club to several other nations (Israel is currently 
reported to be in the running) would certainly 
lead to new problems about the nuclear deterrent 
and the future of conventional weapons. 

In consequence, the current problem for this 
country of striking a balance between nuclear 
and conventional weapons may be overtaken by 
technological change before it is solved. If the 
change should be on the lines outlined above, 
cheaper bombs may not mean less spending on 
defence weapons but a major switch in em- 
phasis. 
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(Left) The de Havilland Firestreak infra-red 
homing missiles fitted to a Gloster Javelin. 


(Above) The English Electric Pl Lightning 
carrying two de Havilland Firestreak missiles. 


(Right) Variations on the basic Centurion tank 
continue to be introduced. 


The future is thus likely to be one of flux on 
questions of armaments, not uneasy stalemate. 
That does not mean that it will be a change for 
the better. For the engineering industry it 
means more, not less, uncertainty. 


Market Trends 


The Hawker Hunter fighter/bomber has the 
distinction of earning more through expoit 
orders than any other British military aircraft— 
but its replacement, the Lightning, is in an 
entirely different situation, 

Orders have come from the Swedish Navy 
for the Seacat guided missile, and it is to be 
adopted by Australia and New Zealand, as well 
as being evaluated by the West German forces. 

The latest version of the Centurion tank, 
armed with a 105 mm gun, has been produced 
for Sweden as well as the British Army. The 
same 105 mm tank gun has also been supplied 
for the original batch of 180 of the new American 
M60 main battle tank, and although subsequent 
M60s have been produced with an American 
made version of this gun, the British-made gun 
is to be used in the new German medium tank. 

A substantial order for the Daimler Ferret 
scout car has been placed by the French Army, 
and the Alvis Saladin armoured car has been 
delivered to several countries. 


Management and Labour 


All three fighting services have been working 
independently to build up to their manpower 
establishment. The most critical position has 
developed for the Army. In November the 
Minister of Defence made it quite clear that the 
Army has returned to a target of 165,000 men, 
although it would choose a target of 200,000 for 
preference. The actual target is based not on 
the total of the Army’s probable commitments 
at home and abroad but by financial considera- 
tions. With an annual defence budget of about 
£1,600 million there has got to be some accom- 
modation between spending on men and on 
equipment. The cost of equipping, training and 
maintaining a soldier is now so high that too 
high a recruitment target jeopardises outlay on 
equipment. The Army can have the men or the 
equipment, but not both. It might have been 
hoped that the Army would get 180,000 regulars 
by 1965 (this was the defence White Paper 
target in 1960) thanks to the population bulge, 
but the Army has not of late taken such an 
optimistic year. The service manpower figures 
are shown in graph B, with total working 
population for comparison. 

The issues here could be of critical importance. 


(Left) Graph A: overall distribution of defence 
expenditure. 


(Right) Graph B: service manpower figures, with 

total working population (above) shown for com- 

parison, and as a percentage of total working 
population. 
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A reduction in the manpower target over the 
next five years must underline the limited liabili- 
ties which the Army can assume in preparation 
for emergencies short of global war. The policy 
indicates a sacrifice of conventional weapons 
to the nuclear deterrent. This change in recruit- 
ment target may so highlight this fact that 
pressure may develop to swing the emphasis the 
other way over the next year or two. If this 
should occur, either of two things may happen. 
There may be increased attention given after all 
to conventional weapons with consequential 
effects on the engineering industry. Alternatively, 
the increase in productivity of industry may be 
such that the national income will increase and 
the country may think that it can afford to spend 
more money on conventional military equip- 
ment. At the present time the odds are slightly 
on the first alternative. 

Last year the Royal Ordnance factory at 
Fazakerey, Liverpool, was closed down because 
requirements for personal weapons had been 


curtailed. It was said at the time that there was 
no immediate prospect of enough work forth- 
coming to retain more than one small arms 
factory of the present two. The need would be 
for design capacity and varied but comprehensive 
experience rather than for long runs of a few 
products. This is one aspect of the growing 
outlay on equipment per soldier. Even conven- 
tional warfare means greater reliance on instru- 
ments and teamwork among fighting groups, 
rather than on higher fire power per individual 
soldier in isolation. The impact of these 
changes is clearly affecting the demand for 
small arms. 


Plant and Material Supplies 

In the matter of defence materials, limitations 
are imposed less by economic factors than by 
technical considerations and the availability of 
technically trained personnel. Thus in arma- 
ments, technical performance of materials takes 
the place of price as a limiting factor and in 
atomic energy, missile launching, and vertical 
take-off aircraft, it can and may have the same 
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effect on availability and supply as a high price 
in the open market. 


Production 

Last summer it was announced that Vickers- 
Armstrongs (Shipbuilders) Limited is to build 
the Royal Navy’s second nuclear-powered sub- 
marine. The nuclear steam-raising plant will 
come from Rolls-Royce and its associate com- 
panies. The new submarine will have a tear- 
drop hull similar to the first UK atomic sub- 
marine, the Dreadnought. The main difference 
from the Dreadnought will be that the new vessel 
will have all-British equipment. The Dread- 
nought, which was launched last Octuber, is 
expected to be in service by 1962 and the new 
submarine by 1964. Neither of these submarines 
is designed for an offensive role and they could 
not carry ballistic missiles without rebuilding. 

The naval building programme for the next 
few years is limited in scope. A great deal of 
expensive and complicated equipment will go 
into new craft and, therefore, an increasing pro- 
portion of the annual naval budget will go, not 
to shipbuilders as such, but to suppliers of com- 
ponents and equipment. The possibility of naval 
construction coming to the rescue of hard pressed 
shipyards is therefore slight. 

Much of the impact of the change in manned 
aircraft policy by the RAF has now been 
absorbed by the aircraft industry. The pattern 
of a new structure for the industry was worked 
out early in 1960 when, following a series of 
mergers two airframe groups, one large aero- 
engine group and a group concentrating on 
helicopters emerged, with only six small inde- 
pendents left. 

Excluding missiles, the industry in 1960 was 
left on the military side with a market of limited 
duration for fighters already in production (due 
to go out of service in the UK in a year or two, 
and in other countries rather later), the valuable 
spares market for these aircraft, the orders for 
V-bombers, and the market for training and 
transport machines. 

The future of the aircraft industry is not only 
affected by continued Government indecision. 
The problem of choice when it comes to laying 
out a defence. budget of £1,600 million a year 
(say, 8 per cent of the national income), is a 
very real one. This country hesitates and com- 
promises on its policy of nuclear armament 
because it cannot afford all that it desires. 

That the aircraft industry is among the first to 
suffer if this country tries to do too much, is 
clearly seen in the case of conventional military 
aircraft. It was announced last November that 
the German Air Force will replace the British 
Seahawk and Gannet with the American Star- 
fighter F104G and the French Breguet F150. 
The United States is Western Germany’s biggest 
ally: France is economically and politically its 
closest one. Ability to offer machines close to 
specification at competitive prices is therefore 
no longer the only consideration. 

In the circumstances, it would seem that only 
a technical breakthrough on conventional air- 
craft can restore optimism to the British aircraft 
industry so far as military types are concerned. 
Furthermore, it will have to be something which 
does not require enormous capital resources. 

Are there any prospects of such a break- 
through? The two possible candidates at the 
moment are the hovercraft‘and vertical take-off. 
A new type of dual purpose engine is being 
designed by Bristol-Siddeley Engines for VTOL. 
If the new Hawker P. 1127 is successful, it may 
be the world’s first high-performance flexible 
VTOL military machine. Beyond the question of 
technical success lies the problem of how long 
the advantage will last, but it may mean that 
VTOL has definitely arrived. 


Expansion and Investment 


It has been argued that a space research pro- 
gramme beginning with purely scientific investiga- 
tions and going forward in about five years to 
commercial applications could be built-up on the 
abandoned Blue Streak project. This would 
involve doing further development work on Blue 
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Streak, including the adaption of its guidance 
system to space launching instead of using its 
present ballistic rocket system. This might cost 
a further £45 million. A smaller Black Knight 
missile would then have to be attached to Blue 
Streak and to the Black Knight would be fitted 
the actual satellite (weighting, say, 1 ton) to go 
into space. The Black Knight part of the pro- 
ject might cost £15 million and, therefore, the 
whole project would cost about £125 million, the 
satellite unit itself costing about £250,000. 


Long Term Research 


Closely linked with the development of 
ballistic missiles is the military use of space 
vehicles. Initially this is taking the form of 
orbital vehicles for early missile warning and 
global surveillance or reconnaissance. Since 
the U-2 high-altitude reconnaissance aircraft was 
brought down in Russia in May, 1960, work has 
been intensified in the United States on the 
Samos satellite, which will provide photographic 
surveillance, and successful launchings have 
already taken place last year of Midas infra-red 
surveillance satellites. The possibility of a 
British satellite programme has not been ruled 
out but there is, as yet, no definite decision on 
aerospace research. In the meantime, work 
has gone on the ballistic-missile early-warning 
system, or BMEWS, which involves huge radars 
in Greenland and Alaska and the tracking 
radars at Fylingdales in Yorkshire. This warn- 





(Above) Britain’s first nuclear submarine, the 
Dreadnought, will carry out her trials in 1961. 


(Right) The Hawker P.1127 V/STOL strike air- 
craft. The rotating nozzles on the side of the 
fuselage provide the means for vertical take-off. 


ing system should be completed in another year 
or so and is of particular importance to the 
first-generation missiles, with their relatively long 
15-minute countdowns and fixed soft emplace- 
ments, which could be destroyed on the ground 
by enemy missiles if not given adequate warning. 

Although the development of air-to-surface 
ballistic missiles which can be launched well 
outside enemy-controlled air space, will obviate 
the need for special strategic bombers the US 
Air Force has intensified the development of the 
B-70 Valkyrie Mach 3 bomber in an effort to 
diversify its deterrent forces. In this country 
bomber development centres on the TSR-2 super- 
sonic strike and reconnaissance aircraft. Origin- 
ally intended as a replacement for the Canberra 
the TSR-2 is now envisaged as a multi-purpose 
aircraft capable of carrying nuclear weapons 
and thus though capable of contributing to the 
British nuclear deterrent, as well as tactical 
support of the Army. It is being developed 
jointly by English Electric Aviation and Vickers- 
Armstrongs (Aircraft) and its prototype should 
be ready next year, with entry into service being 
scheduled for 1964-65. 

In the more distant future is the possibility of 
VTOL transports, which are now being investi- 
gated, and the Chief of Air Staff also mentioned 
the possibility of a large versatile bomber- 
transport which could carry air-to-surface missiles 
or act as a strategic transport aircraft. 

There appears, at present, no prospect of a 
major breakthrough in Army tactical mobility 
beyond tracked and wheeled vehicles. Flying 
platforms and similar machines are inherently 
unstable and therefore need complex control 
systems, as well as a degree of component 
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reliability even higher than that of aircraft. 
Ground effect machines, on the other hand, are 
handicapped by their inability to rise off the 
ground sufficiently high to pass over common 
obstacles. However, they lend themselves to 
amphibious operations and an assault landing 
craft based on ground-effect is being studied. 

In addition to the two commando carriers, 
there are four fleet carriers. The Royal Navy 
shares with the US Navy the view that fleet 
carriers are essential for limited war tasks and 
foresees the need for them for many years to 
come. If so, a replacement programme needs 
to be started at once, for the five existing carriers 
were laid down during or even before the war 
and they will become obsolescent by the mid- 
sixties. New carriers which are at present 
envisaged would be somewhat bigger than the 
43,340 ton Ark Royal, Britain’s largest warship 
since the scrapping of the last remaining battle- 
ship in 1960; they will probably have conven- 
tional propulsion, for although the US Navy 
has already launched its first nuclear-powered 
carrier, the Enterprise, the cost of such a carrier 
is very much greater. Indeed, the next American 
carrier, an attack carrier of the Forrestal class 
originally to be launched during the 1961 fiscal 
year, will go back to conventional propulsion. 

In spite of the construction of new frigates 
and _ killer-submarines misgivings have been 
expressed recently about the Navy’s anti-sub- 
marine strength. However, one of the Navy’s 
greatest needs is probably for ships for amphi- 
bious operations. Attack transport and landing 
ships are needed to exploit the great potential 
advantages of the mobility of sea power and the 
flexibility of amphibious forces to counter local 
and limited aggression, which presents one of 
the greatest dangers. 





Forecast 


Uncertainty in the future for the armament 
industry is brought about by the question: to 
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what degree will defence policy be based on the 
nuclear deterrent. The present emphasis on 


nuclear weapons is already making for 
inflexibility of policy; so that the danger of 
bringing small nuclear weapons into a local 
conflict and rapidly escalating to a global 
exchange of megaton weapons is becoming 
increasingly acute. This situation may eventu- 
ally lead to a swing in policy towards a greater 
reliance on conventional armaments. 

If such a swing should occur, Britain is well 
placed as regards the development of surface 
vessels, tanks, scout cars, and some aircraft. 
Noticeable gaps are found in equipment for 
amphibious operations and in troop transport 
equipment both on land and in the air. In short, 
the Army lacks mobility. 

Continuing dependence on the nuclear deterrent 
means continuing dependence on US industry 
for long range missiles and their associated 
instrumentation and guidance systems. It is not 
clear how much will have to be contributed from 
the defence budget towards the enormous 
development costs of such systems. Nor is it 
clear to what extent the complex US surveillance 
system—long-range radar, high-altitude patrol 
aircraft, surveillance satellites, and the associated 
high-powered computer facilities—are to be 
duplicated in order to make the UK force a valid 
deterrent. All the indications are that such a 
policy is extremely expensive and will lead to 
further curtailment of conventional armaments. 











A methodical investigation in- 
to the scrap problems of a 
Scottish iron foundry has led 
to asaving of £24,000ina year. 


HE scrap level at an iron foundry belonging 
to Mavor and Coulson Limited, of Bridge- 
ton, Glasgow, has been reduced from 24-2 per 
cent of production down to under 8 per cent of 
production following a recent investigation. 
This is equivalent to a saving of £24,000 a year. 
The company specialises in the manufacture of 
coal cutting and handling equipment. Over a 
number of years, a high degree of mechanisation 
has been introduced into their foundry, the main 
aim being to produce conveyor idlers economic- 
ally. 

When scrap problems in the foundry began 
to cause concern, the management of the com- 
pany invited their consultants, Production 
Engineering Limited, to make an investigation. 
This action resulted in drawing up a programme 
of experiments, which was carried out by two 
members of foundry staff under the guidance of 
the consultants—who worked in close collabora- 
tion with the foundry management. The team 
effort and separate skills thus applied proved 
most successful as can be seen from the results. 

The foundry was laid out with a mechanised 
conveyor and a green sand supply to a number 
of jolt machines in the form of a belt conveyor. 
Cores were made of oil-bound sand. A limited 
range of castings was produced, varying in weight 
from 101lb to 401b. Some of these were in 
continuous production while others were made 
in batches of 200 to 400, the total annual output 
being approximately 500,000. 

The investigation was divided into four main 
phases. These were: 

(1) An analysis of past returns to determine the 
main causes of scrap and which castings were 
most affected ; 

(2) The preparation and implementation of an 
experimental programme to determine the 
causes of scrap; 

(3) The application of improved methods result- 
ing from the experimental work; and 

(4) The introduction of controls to signal when 
remedial action was necessary for each of the 
major faults. 


FAULTS ANALYSED 


The analysis made of past returns to show 
the main reasons for scrap, both for the total 
production and for each type of product, revealed 
that scrap increased directly in proportion to 


The moulding section of the foundry showing the jolt machines and conveyor. 


Reducing the Scrap in an Iron Foundry 








diameter of a casting and as the cube of increase 
in length of a casting. Scrap rates for various 
faults were also graphed on a time scale to show 
the trend over a period. One matter of particu- 
lar interest was found where pouring tempera- 
tures had been increased to reduce cold shut. 
When this had happened, rejects due to dirt had 
increased simultaneously. 

Each fault, starting with the most important, 
was taken in turn and every effort to reduce the 
loss was explored with the management. In the 
light of foundry conditions, those with the most 
promise of success were selected and experiments 
prepared to show what effect each change would 
have on the scrap rate. 

To get valid results, it was necessary to arrange 
in each test that a control group should run 
alongside each experimental group. For example, 
in checking whether vent holes in the green sand 
would reduce blow holes, one out of each two 
boxes produced during the experimental run 
had vent holes while the other had none. This 
ensured that all other factors which also could 
have had an influence on blow holes—moisture 
content of sand, permeability, dryness of cores, 
packing of sand and so on—were kept constant 
while the experiment was undertaken. 


FAULTY MACHINING 


A second example was the experiment to 
determine the effect of eccentricity of the centre 
boss of castings. This resulted either from 
incorrect positioning of the cores, lack of 
straightness of the cores, or movement of the 
cores in the green sand. A large proportion of 
the castings with this fault was being rejected 
because, when they were machined, they did not 
clean up. A number of batches were sent to 
the machine shop, each of which Had a different 
degree of “ sliding ’’ varying from virtually no 
sliding to extreme eccentricity. 

On machining, it was found that approximately 
the same proportion of castings had been rejected 
in each batch due to sliding, indicating that the 
fault, in fact, lay in the machining. A redesigned 
chuck virtually eliminated rejects due to this 
fault. 

A routine for recording scrap on graphs was 
established for each of the major faults. Control 
lines were established on these graphs at points 
considered to be the maximum allowable for each 
particular fault. When scrap levels approached 
or crossed the control line, this indicated the 
need for action to reduce the loss. 

While a number of the experiments gave 
inconclusive results, the reasons for the faults 
were obtained in many other cases. In yet other 


The core making section. 
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The core blower is sited on the right. 








cases, test results showed where further experi-’ 
mental work should be done. The changes in 
methods introduced as a result of the work are 
given briefly in the accompanying table at the 
foot of this column. 


SCIENTIFIC APPROACH 


The lesson to be learned from this is that there 
is a need for a more scientific approach to 
scrap problems. While many foundries have 
staff trained to keep a check on the basic materials 
at all stages of the process, it is unusual to find 
the problem being tackled so thoroughly and 
comprehensively as in the example described in 
this article. 

The company which undertook this investi- 
gation is still applying the new techniques and 
maintaining the striking improvement which was 
gained. 


TABLE :—How the Scrap Reduction was Obtained 





Percentage 


Fault scrap | Changes in method and results 





| Correct baking of cores reduced 
scrap substantially 
Breakages were shown to result 
from the handling of castings 
when hot and also the use of 
rumblers. With handling of 
castings cold and the use of 
a wheel abrater instead of 
rumblers, this fault was 
eliminated 
The following changes 
made :— 
(i) Core boxes were modi- 
fied and renovated 
(ii) Baking of cores was 
done correctly 
(iii) The core was located 
more centrally in the 
green sand 
(iv) A modified machining 
chuck was fitted to 
automatic lathes 
The fault was virtually elimin- 
ated 
Changes made were as follows: 
(i) Use of a teapot spout on 


Blown .% 4°6 
Broken a 4:3 


Sided .. ai 4:2 were 
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adle 
(ii) Use of larger brush on 
mould 
(iii) Operators were _ in- 
structed not to empty 
ladles 
| Reductions in 
| obtained 
The use of a modified machine 
chuck virtually eliminated 
this fault 
| Metal poured at a higher tem- 
perature to reduce this loss 


Scrap were 


Machine scrap 1-9 


Cold shut <% i> 


Swollen ) 

part... 4-3 
Crushed 

Drawn 


Sundry improvements made 





Totals 





Scrap reduced to under 8 per 
cent. 
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Expanding Roll Output 


Four modern pieces of plant have recently 
been installed in the latest extension to the roll 
production shops of Armstrong Whitworth 
(Metal Industries) Limited of Gateshead-upon- 
Tyne. The erection of the building, the machines 
and the installation costs represent an investment 
of £300,000 by the company to meet the growing 
demands of the steel industry. 

The call for large rolls is greater today than 
ever before, necessitating the provision of more 
machinery suitable for their production. Arm- 
strong Whitworth roll output, previously running 
at 10,000 tons a year, is to rise by 20 per cent 
as a result of the introduction of the new 
machines. There will be a further increase when 
a new grinding machine is delivered and work on 
foundry extensions is completed. 

The first machine to be installed in the new 
shop was a Craven 334in centre heavy-duty 
roll-turning lathe. Driven by a 120 hp motor, 
it has three saddles, two of which are at the 
front and the other at the rear. Rolls up to 
25 ft long and 55 in diameter can be turned in 
this machine. The next two machines were 
another Craven machine, a 404 in centre heavy- 
duty roll-turning lathe, and a Richards vertical 
borer. The second Craven is as big as the 
largest lathe previously installed by the company, 
but its 150 hp motor is three times as powerful. 
It can turn a roll up to 28 ft long with a max- 
imum diameter of 64in. Like the 333 in centre 
machine it has three saddles similarly disposed. 
As an extra it has means for cutting an internal 
screw thread in the end of the roll. The in- 
dependent unit which is employed for this 
thread cutting purpose is synchronised with the 


The horizontal milling 

machine which is used for 

machining palm end or 

spade drives on large 

rolls. There are only two 

machines of this type and 
size in Britain. 


main motor drive through a Selsyn device. 
The Richards borer is a heavy-duty machine 
with two vertical rams and one side cutting ram. 
It will be used for machining both steel and 
cast iron rollers and has a table diameter of 6 ft. 
The fourth machine started work last August. 
It is a Craven horizontal miller for machining 
palm-end or spade drives on large rolls. It can 
be adapted to mill both the side and end faces 
of a palm end, while a spade slot can be machined 
by attaching an overhead arm. These operations 








can be accomplished with the roll in one position, 
whereas before it was necessary to undertake 
them individually, transferring the roll between 
operations. 

The new grinding machine, for the mirror 
finishing of rolls for strip and plate mills, will 
be able to grind rolls of up to 40in diameter 
and 20 ft long. A Hercules product, it will be 
installed in one of the older roll machine shops. 
Work on the foundry extensions should be 
completed by next spring. 





Computer Controlled Plate Cutting 


What is claimed to be the world’s first fully 
automatic machine for cutting ship’s plate to 
shape has successfully completed its acceptance 
trials at the Edmonton works of the British 
Oxygen Company Limited. Though the first 
machines have been designed specifically for 
shipyard use, the development should find 
applications in other fields where profile plate 
is widely used. 

This computer controlled cutting machine 
developed by British Oxygen should prove to be 
an important step towards improving production 
methods in shipyards. The machine incorporates 
a Ferranti machine control system. 

It cuts steel plate with an oxy-acetylene flame 
cutter under the control of magnetic tape 
carrying the movement orders obtained from a 
computer. Thus the need for templates or 


battens for marking-off purposes is obviated. 
The machine produces a high-quality accurately 
cut edge, irrespective of the shape of the cut 
(with present methods this is only possible on 
straight plates). 


It is said to work considerably 





The first fully automatic plate cutting machine. 





faster than conventional cutting machines and 
it can cut two plates at once, each up to 40 ft 
long by 12 ft wide and 3 in thick. Operational 
procedures such as plate subdivision and nesting 
for cutting can be carried out in the office and 
the system is sufficiently flexible for one-off or 
multiple runs to be made with almost equal 
economy. 

Cutting ship’s plates to shape is a major and 
important part of ship construction. Until 
recently the first stage in this operation has been 
to produce small scale plans of the ship’s lines. 
From these, full scale lines were laid off in the 
mould loft. Wooden patterns, or templates, 
were then made from the “lofted”’ lines and 
these were used, in conjunction with steelwork 
drawings, to mark out the required shapes on 
the steel. All was then ready for cutting. 

Most, if not all, of this preliminary work 
could be eliminated by the new computer 
controlled cutter. In addition, a _ hitherto 
unobtainable standard of accuracy is claimed. 

In the new system, information on the cuts 


to be made is taken direct from the steelwork 
drawings, the table of dimensions or, in some 
cases, the lofted lines, and transferred on to a 
punched paper tape. At a computer centre, the 
paper tape is fed into a computer which works 
out the movements of the machine’s cutting 
heads. The orders for these movements are 
recorded on a magnetic tape together with the 
necessary commands for starting the cutting. 

At the shipyard, the magnetic tape is played 
back on the machine control console. To indicate 
the direction to be taken by the cutting heads, 
the console sends a train of impulses from the 
tape to the longitudinal and transverse motion 
controls of the cutting machine. 

The same magnetic tape also controls all other 
required functions such as gas control, automatic 
flame ignition and nozzle height. The flame and 
the cut are monitored so that, in the event of 
failure, the machine stops immediately. 

The first machine is being used at the Wallsend- 
on-Tyne shipyards of Swan, Hunter and Wigham 
Richardson Limited. 






An operator standing at the control console of the machine. 
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A research project currently being conducted at 
the Southern California laboratory of the 
Stanford Research Institute in the USA, may do 
much to eliminate the widespread problem of 
efflorescence on exposed surfaces of brickwork. 
According to a report in the December issue of 
.the Stanford Institute’s journal, Research for 
Industry, an early solution to the problem seems 
likely. 

Brick is undoubtedly one of the most desirable 
building materials available, both from the 
aesthetic and structural standpoints. However, 
soon after bricks have been laid, there is often 
a period from a few months to a few years when 
the surface is marred by splotches of powdery 
crust. Later, the efflorescence stops and usually 
does not recur. 

Effiorescence is caused by migration of water 
solutions of soluble salts from within the wall 
to the brick surface, followed by deposition of the 
salts as the water evaporates. Each time the 
wall absorbs moisture, more salts are dissolved 
and carried to the surface. The process is 
repeated until the source of soluble salts in 


Cleaner Surfaces for Exposed Brickwork 


the mortar or grout is exhausted completely. 

Even when the splotches are present in large 
amounts, they can usually be brushed or washed 
off without too much difficulty. But brick sur- 
faces should not receive paint or water repellant 
coatings during the period that the wall can 
effloresce, because the salts can cause paint to peel 
or event cause the surfaces of the brick to flake, 
or spall. This may not affect the structural 
strength of the brick wall, but it does present a 
considerable nuisance factor. 

The Clay Products Promotional Fund of the 
Brick Institute of California is sponsoring the 
research which is aimed at eliminating brick efflor- 
escence entirely. 

At the outset of the project, the research team 
determined the identity of salts deposited by 
efflorescence on brick masonry in Southern 
California. These deposits consisted primarily 
of alkali sulphates, particularly those of potas- 
sium and sodium. The major source of the salts 
was traced to Portland cement used in the mortar 
and grout between the bricks. 

Several test walls were built with a low alkali 








( various amounts 
sodium sulphate were added to the mortar and 


Portland cement, and of 
grout. Efflorescence occurred in proportion to 
the amount of sodium sulphate added. Evaiua- 
tion of data from these walls indicates that as 
little as 0-25 per cent of alkali sulphate in Port- 
land cement will cause efflorescence. It was 
deduced that the sale deposits could be reduced 
or prevented by “ immobilising ” the sulphate 
ions—that is, converting them into insoluble 
forms by the addition of specific chemicals, 
This technique was proved to a limited degree 
by introducing a chemical compound into the 
mortar used in the construction of test walls, 
The efflorescence was considerably reduced in this 
way. 

This approach warranted further investigation, 
aimed at the development of an additive or 
process that would effectively fix or immobilise 
the sulphate ions. Extensive tests have recently 
been in progress on a combination of additive 
and process that promises to achieve this goal 
and it is hoped that a commercially feasible 
technique will soon be forthcoming. 





The 25th annual meeting of the International 
Electro-Technical Commission was opened in 
New Delhi by Dr. Radhakrishman on the last 
day of October, 1960. This was the first time it 
had met in Asia. 

This, the oldest international standardising 
organisation, was created to facilitate the 
coordination and unification of national electro- 
technical standards and to coordinate the activi- 
ties of other international organisations in this 
field. While it is primarily concerned with the 
work of drawing up standards of testing, quality 
and dimensions in the manufacture of electrical 
equipment, it also enlists the support of other 
bodies to initiate research work on its behalf 
when problems of standardisation render this 
necessary. 

At the moment, the IEC is working on nomen- 
clature and terminology. About 300 definitions 
of terms in electricity and atomic energy are 
being submitted for its approval. With the 
admission of a growing list of Asian members its 
character is changing. Those responsible have 
now to study many new problems of developing 
countries, and the local conditions of the latter 
have to be reckoned with before standards are 


Rationalisation of Electrotechnical Standards 


drawn up. Countries like India—anxious to 
increase exports—would undoubtedly benefit 
by following international standards. 

The Delhi meeting was attended by 26 out of 
35 member countries. Some 350 delegates in 
addition to 100 from India attended. More than 
20 committees and subcommittees discussed 
subjects like electrical rotating machinery, 
switchgear, control gear, insulators, batteries, 
radio electronic components, etc. 

Two committees, for example, dealt with 
primary cells and batteries and basic testing 
procedures for radio equipment. The proposal 
put forward by the Indian delegation on the 
storage of dry batteries under extreme conditions 
of temperature and humidity was discussed by 
the first committee. It was decided to circulate 
the Indian proposal to all member countries for 
comments. The meeting of the subcommittee 
on basic testing procedures for radio equipment 
was attended by representatives from 16 countries. 
The question of basic climatic and mechanical 
durability for electronic components was consi- 
dered at length. The meeting went into the 
question of revising the IEC publication on the 
subject in 1954, particularly in respect of corro- 


sion, mould growth, hermetic sealing, vibration 
(resonance), dust, solar radiation, change of 
temperature, etc. The subcommittee tentatively 
decided to hold its next meeting in Switzerland in 
mid-1961. 

International standards, which will be pub- 
lished as IEC recommendations, relate to a wide 
range of subjects such as thermal endurance of 
enamelled wire, insulation resistance of solid 
insulating materials, unification of sizes and 
tolerances of round cells, crystal units, rotary 
wafer switches, toggle switches, connectors, 
isolators and earthing switches. 

Mr. W. H. Devenish, deputy head of the 
Electrical Research Association’s Member Rela- 
tions Department, attended the plenary meeting 
of the IEC primarily as chief British delegate to 
the technical committee on insulating materials 
(T.C.15). He held a meeting of the group to 
consider comments on a draft covering tests on all 
solid materials and also reported the correspond- 
ing international activity concerning liquids, 
with which he is likewise associated. At Mysore, 
Mr. Devenish addressed the local centre of the 
Institution of Engineers (India) on the work of 
the ERA. 





Warning System for Electrical Power 


An excess-demand warning system, which is 
said to provide a much closer degree of control 
over the consumption of electrical energy than 
conventional, maximum-demand, warning de- 
vices, has been developed by Ferranti Limited. 

It is primarily intended for use in plants of 
the continuously operated type which are 
designed for maximum production. With such 
equipment, shutdowns based on too frequent 
warnings of approaching maximum demand can 
seriously affect the quality of the product and 
the plant’s efficiency, quite apart from loss of 
production. 

The Ferranti excess-demand warning system 
maintains a continuous watch over the energy 
consumed during each successive demand period 
and compares it with an ideal load set by the 
user. The difference between the actual load 
and the ideal load is displayed on a 6in dial 
indicator and, when the energy consumed by 
the actual load exceeds that of the ideal load 
by a predetermined amount, a pair (or pairs) 
of alarm contacts close. 

The discrepancy indicator is a ratiometer 
instrument, arranged so that the pointer remains 





at zero when the integrated loads are equal, 
moves to the left when the actual load is less 
than the ideal load and to the right when the 
actual load is excessive. The state of the ideal/ 
actual energy consumed can be seen on the 
discrepancy indicator at any time during each 
demand period. Hence, depending on the time 
of viewing and the relevant load conditions, 
arrangements can be made to shed a fixed 
amount of the load. 

The operation of the system is based on the 
principle of binary storage of impulses by a 
chain of relays. Impulses representing ideal 
load conditions are obtained from an impulse 
generator and the corresponding settings of 
kilowatts or megawatts is shown on a 6 in dial 
dynamometer wattmeter, each of these being 
fed from a voltage stabiliser unit. The user 
can regulate the kW or MW setting and hence 
the rate of impulsing by means of a Variac. 

The ideal load impulses received during each 
demand period are fed into an impulse com- 
parator which compares them with the impulses 
received from an impulsing meter or summator 
working from the actual load to be controlled. 





Control 


The difference is displayed on the discrepancy 
indicator. 

Incorporated with the impulse generator are 
the alarm contacts, which can be made to close 
when a predetermined number of excess impulses 
has been reached. If it is desired, a time switch 
can be incorporated in the alarm circuit. This 
operates with the same interval as the tariff 
time switch, but is set five or ten minutes 
before it. 

Resetting of the impulse comparator and 
discrepancy indicator is effected at preset 
intervals by means of the tariff switch, or by a 
time switch set coincidentally with the tariff 
time switch. Relays and impulsing circuits are 
designed to work at 50 volts d.c. 

Though this equipment is intended for giving 
warning of excess demand, it can quite easily 
be adapted for load control purposes, where it 
may be desired to maintain the load steady 
within close limits. This can be done by fitting 
a second set of alarm contacts in the impulse 
comparator, so that they close when the actual 
load impulses are below the ideal load impulses 
by a predetermined amount. 
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eons Nose Cone 
for Rocket Aircraft 


The US X-15 manned rocket aircraft has 
recently made its first flight with a new fuselage 
nose configuration known as the “ hot nose.” 
This was developed by the Northrop Corpora- 
tion to assist the aircraft with atmospheric exit 
and re-entry. 

Replacing the long needle-like nose used for 
earlier flights, the new “hot nose” is designed 
to sense the X-15’s angles of attack and side 
slip during the critical exit and entry phases of 
hypersonic flight in the upper atmosphere. 
The rounded profile of the attitude sensor is 
similar to the shape of a ballistic re-entry vehicle 
nose cone. 

The sensor was developed by Northrop’s 
Nortronics Division under contract to the 
National Aeronautics and Space Administration. 
Called ‘‘ Q-Ball’”’ by Northrop engineers, the 
sensor contains a hydraulically actuated sphere 
with multiple sensing ports. It points directly 
into the relative wind at all times. Information 
displayed on the pilot’s instrument panel 
indicates attitude angles which must be accur- 
ately corrected in order to avoid the intense 
frictional heat limits as the X-15 darts through 
the atmosphere. 

Thorough testing of the Northrop hot nose 
at the NASA Flight Research Centre at Edwards 
Air Force Base, California, preceded its installa- 
tion in the X-15. One of the most spectacular 
tests occurred when the Q-ball sensor was sub- 
jected to the full afterburner blast of a supersonic 
Century Series jet fighter engine operating at 
maximum power. This series was conducted to 
simulate the extreme heat conditions which the 
X-15 will experience as it plunges through the 
atmosphere. 

The jet engine blast provided a temperature- 
increase shock from 500° F to 3,700° Fin approxi- 
mately five seconds. It provided a pressure of 
2,000 Ib per sq. ft at a simulated air speed in 
excess of Mach 1. 

On its first flight with the hot nose, the X-15 
reached a speed of 1,254 m.p.h. and an altitude 
of 50,000 ft. Eventually, the X-15 and its 
Q-Ball nose will reach speeds of more than 
3,000 m.p.h. and altitudes of approximately 
100 miles, 


Protection for 
D.C. Power Transistors 


A new series of precision-regulated convection 
cooled transistorised d.c. power supplies has 
been developed by the International General 
Electric Corporation, a division of US General 
Electric. 

These units have a newly developed “ constant 
watts ” circuit that protects them from overloads, 
short circuits, maladjustments and high line 
voltages. This special circuit measures both 
the voltage and the current dissipated in the 
transistors. When it detects an overload or 
fault, the unit effects an automatic cut-off. 
Resetting is also automatic. 

The constant watts circuit also provides a 

positive current limiting action and automatically 
compensates for the new overload setting required 
when the output voltage falls to below 85 per 
cent of the nominal voltage. The overload 
System operates rapidly, taking a maximum of 
15 seconds. 
_ The components of the power supply unit 
include power transistors, silicon rectifiers, 
electrolytic capacitors and three plug-in circuit 
boards, two of which are inerchangeable between 
all units, with the third being interchangeable 
between units of each rating. 

The transistorised circuits operate more 
quietly than usual and require less maintenance. 
When the units are stacked in a mounting rack, 
their cooling fins form a chimney for convention 
cooling. 

These new power supplies are being marketed 


41 


50 and 400 cycles per second and with various 
output voltages. 


High-Temperature 
Semiconductors 


One of the main limitations of transistors and 
other semiconductor devices at present is their 
restricted temperature range. At high tempera- 
tures, where thermionic valves may operate quite 
happily, many semiconductors fail. For this 
reason, much research has been done on the use 
of silicon as a semiconductor, since this material 
has better high temperature properties than most. 


Silicon Carbide Transistor 


The first transistor capable of operating above 
650° F has been developed by research engineers 
at the Westinghouse Electric Corporation in the 
USA. This new transistor is made from silicon 
carbide, a hard crystalline material which, in its 
impure form, is often used as an abrasive for 
grinding tools. 

Although still in the laboratory stage of 
development, the high-temperature capabilities 
of the new device represent a significant advance 
in semiconductor technology. Tests have shown 
that the new transistor has positive power gains 
at temperatures up to 670° F and, with further 
development, it is hoped that a maximum tem- 
perature of about 900° F may be achieved. 

The new device operates on a unipolar prin- 
ciple, which differs from the bipolar types usually 
made from germanium or silicon. Bipolar tran- 
sistors regulate the flow of an electric current by 
the injection of electric charge carriers across a 
junction built into the semiconductor material. 
The unipolar transistor, on the other hand, acts 
more like a valve which opens or closes to 
regulate the electron flow across a junction. 

These silicon carbide transistors are made 
from crystals about two thousandths of an inch 
thick, with an impurity of less than one in ten 
million. The semiconductor junction is built 
into the material by exposing it to vaporised 
aluminium at a temperature of 3,900°F. The 
aluminium atoms diffuse into the silicon carbide 
crystal, changing its electrical behaviour from 
n-type to p-type. The junction is formed where 
the two types meet. 

To construct the input and output terminals 
of the transistor, the wafer-like body is etched at 
two points until the junction within the body of 
the crystal is reached. Electrical connection to 

these two points and to the body of the wafer 
then completes the transistor. When finished, 
these devices have a power gain of about 60 at 
room temperature. Because of its good chemical 
stability and electrical characteristics at elevated 
temperatures, silicon carbide promises to be a 
most useful material for a number of military and 
industrial applications, where high ambient tem- 
peratures cannot be avoided. 


Miniature Diode 


A newly developed, miniature, silicon diode is 
now in production at the Lincoln factory of the 
AEI Electronic Apparatus Division. This diode, 
or miniature rectifier, is of double ended con- 
struction and is enclosed in a hermetically- 
sealed glass envelope of 0-1 in dia. and 0-25 in 
length. It is capable of rectifying currents of 
up to 0-25 amps. 

A series of these diodes is now being offered, 
divided into peak inverse voltage ratings from 
60 to 300 volts. All types are rated at 250 mA 
maximum mean forward current. At a forward 
current of 200 mA the maximum voltage drop 
is said to be 1 volt at 25°C. At the diode’s 
maximum permissible junction temperature of 
150° C and peak inverse voltage, the maximum 
reverse leakage current is 50 microamps for the 
60 and 100 volt diodes, and 100 microamps for 
the 150,200 and 300 volt types. At 25°C, the 
maximum leakage is 1-0 microamp for all types. 
These devices can be used as general purpose 
diodes or low power rectifiers, with a large 





for single and three-phase input currents at 





variety of applications. Their small size and 
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weight should make them particularly suitable 
for use in computers, radar equipment and air- 
craft instruments. 


High-Voltage Rectifier 

Silicon rectifiers that are said to exhibit high 
stability at high temperature, with ratings of 
300 mA and 1,500 peak inverse volts, are now 
obtainable from the International Rectifier Com- 
pany (GB) Limited, Oxted, Surrey. 

These highly stable units offer reverse leakages 
as low as 100 microamps at 75°C. Maximum 
forward voltage drop at a test temperature of 
25° C and at 150 mA is 4-5 volts. 

Designed primarily for high temperature opera- 
tion, these units are stud mounted for good heat 
dissipation. It is said that they may be operated 
at temperatures up to 150°C. Their high inverse 
voltage, combined with an ability to withstand 





Silicon rectifiers with high stability at high tem- 
perature are now being manufactured by the 
International Rectifier Company (GB) Limited. 


mechanical shock and vibration, should make 
them especially suitable for missile and airborne 
equipment. 

A choice of mounting polarity (either cathode 
mounting or anode mounting) eliminates the 
need for high-voltage insulation between stud 
and chassis. 


Avoiding Seizure of 
Bearing Surfaces 


Engineering components such as camshafts, 
gear wheels, bearing boxes and piston rings may 
be coated with rough wear resistant surfaces 
using a newly developed technique which, it. is 
claimed, can be completed within extremely 
short processing times. 

The components are immersed in a fused salt 
bath which is held at a temperature somewhere 
between 400° C and 700° C and which contains a 
cyanide, a cyanate, selenium or tellurium com- 
pounds, together with an alkali metal chloride or 
carbonate. 

A strange feature of the process is that the 
components do not show an increase in surface 
hardness immediately after treatment as perhaps 
might be expected. Instead there are two layers, 
the outer one of which is relatively easily removed 
by running; the inner layer is firmly fixed to the 
base metal and, it is claimed, is extremely wear 
resistant. The process would seem to offer 
unique advantages for parts such as cylinder 
walls and bearing shafts which have to pass 
through a critical “ running-in” period. The 
loose outer coating may in these circumstances 
prevent adjacent bearing surfaces from seizing up. 
British Patent No. 854,208, Published 16 Novem- 
ber, 1960. Patentee: Deutsche Gold-Und Silber- 
svheideanstalt Vormals Roessler, 9 Weissfrauen- 





strasse, Frankfurt, Germany. 








Design 


42 





ENGINEERING 


6 January 1961 





Marine Diesels Keep Up With Large Ships 


Large-bore marine diesels re- 
present the answer of their 
makers to the challenge of 
steam turbines for the pro- 
pulsion of supertankers and 
* super-ore carriers. 


aren diesel propulsion machinery can be 
operated on inexpensive heavy fuel-oils. 
Two-stroke supercharging has brought with it 
the reduced weight and space requirements which 
are of cardinal importance to shipowners. 
Three new large marine diesel engines are 
described in this article. 


Sulzer 


Sulzer Brothers Limited, of Winterthur, 
Switzerland, are in the peculiar position of being 
situated in the middle of Europe and yet their 
most famous products are perhaps their range 
of marine diesel engines. The importing of 
all their raw materials, even down to the sand 
for the foundries, may appear enigmatic, but 
they can still compete with other manufacturers 
who are in a more favourable position. 

The trend today in shipbuilding is towards 
increased deadweight capacities and speeds for 
cargo vessels and tankers, and raising the engine 
outputs has therfore been one of the main 
tasks at Sulzer’s. With the introduction of 
their RD90 engines they have gone a long way 
in meeting these requirements. 

ENGINEERING recently had the opportunity to 
see a six cylinder version of the new engine. 
This had a nominal output of 12,000 b.h.p. 
It will be fitted in a Dutch dry-cargo vessel of 
11,500 gross tons. 


Having a cylinder bore of 900 mm and a stroke 
of 1,550 mm, the rated output is 2,000 b.h.p. per 
cylinder at 119 r.p.m. The service load varies 
between 100 and 90 per cent and this rating is 
up to the owners. For 90 per cent load the 
output per cylinder is 1,800 b.h.p. at 1144 r.p.m. 
The m.e.p. is 7-15 kg per sq. cm. 

The maximum pressure at 100 per cent load 
is 70 kg per sq. cm. The critical speeds depend 
entirely on the installation of the ship. On the 
Dutch vessel there will be a barred speed of 
27 to 32 r.p.m. 

The engine has loop scavenging with pulse 
turbo charging. It is fitted with two Sulzer 
RT67 blowers. The blowers are aspirated 
through filters and silencers directly from the 
engine room and discharge air via the two built-in 
coolers into a common scavenge air belt. 
Scavenging-air enters the cylinder from the space 
below the piston at increased pressure. This 
prevents the backflow of hot combustion gases 
into the scavenge ports. In the final stage the 
turbo-blower completely fills the cylinder and 
the space under the piston with fresh air, thus 
giving a low fuel consumption. The use of 
the underside of the piston as a scavenging aid 
permits smokeless starting and manoeuvring. 

When the engine was demonstrated the degree 
of flexibility in manoeuvring was noticeable. 

Fuel consumption of this six cylinder version 
measured on the test runs at full load was 
149 gm per b.h.p. hr. The engine is designed 
for heavy fuel of up to 4,000 to 5,000 sec Red- 
wood. 

Base plate and engine frame are of fabricated 
construction. The piston has a cast iron skirt 
and a cast steel crown and is fitted to a forged 
steel piston rod which passes through a stuffing 


All the cross-sectional drawings in this article are approximately to the same scale. 
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Sulzer’s new RD90 range of marine diesel engines 
have a cylinder bore of 900 mm and a stroke of 
1,550 mm. The rated output is 2,000 bhp per 
cylinder at 119 rpm. The version shown here de- 
velopes; 12,000 bhp, has 6 cylinders and wiil be 
fitted in a cargo vessel of 11,500 gross tons. 























box separating the cylinder from the crankcase, 
The stuffing boxes are ventilated to permit the 
use of heavy fuel oils. 

Tie-rods connect the bedplate columns and 
cylinders and relieve them of tensile stresses, 
Thrust bearing, flywheel and turning gear are 
built on to the engine, while oil and water 
pumps are separately driven. The injection 
nozzles being centrally placed are very accessible 
and the makers claim that the cooled tip ensures 
optimum combustion and a minimum of cylinder 
wear. 

The RD 90 can be built with any number of 
cylinders from 6 to 12 and at the time of writing 
Sulzers have orders for 16 of these engines, 
All the units are single-acting, reversible and are 
intended for single-screw vessels and direct 
coupling to the propeller. 

It may be recalled that an experimental engine 
with a still larger bore—1,000 mm—was tried out 
by Sulzers before the First World war. The new 
engine has been designed on the basis of careful 
preliminary tests with a single cylinder unit of 
760 mm bore and of successful practical experi- 
ence with engines incorporating the results of 
these tests, which have been operating in sea- 
going vessels for more than two years. 


Gotaverken 


GGtaverken also announced recently that a 
new diesel engine which was erected in their 
Gothenburg workshops in Sweden has on test 
developed an output of 23,000 b.h.p. at 115 r.p.m., 
compared with the contracted output of 18,350 
b.h.p. 

The engine, which will be installed in a 40,000 
tons deadweight tanker, is the first unit of 
GGtaverken’s new large engine type which has 
a bore of 850mm and a stroke of 1,700 mm. 
A single-screw plant with one of these engines 
will cover the power demand for a ship of 
65,000 tons, or a twin-screw plant would be 
suitable for a ship of 100,000 tons. 

The engine just tested has 10 cylinders and the 
makers claim that the 12 cylinder version would 
develop 25,200 b.h.p. Like the other engines 
described in this article, it is two-stroke, single- 
acting and of cross-head design. 

The power increase over earlier engines, say 
GOtaverken, is not solely a result of the increase 
in bore and stroke, but also due to considerable 
increase in m.e.p. The earlier Gotaverken 
engines had a m.e.p. of 8-8 kg per sq. cm while 
the new range gives 9:75 kg per sq. cm., which 
the makers claim is the highest value adopted for 
any large marine diesel. Fuel consumption at 
maximum output is 161 gm per b.h.p.-hr. 

Turbocharging is of the constant-pressure 
system. The turbochargers are coupled in 
series with the reciprocating scavenge pumps, 
one to each cylinder. This system has been 
adopted, say the makers, because it makes a 
further increase in the rate of turbocharging 
possible. 

G6taverken say they have had very satisfying 
results with the all-welded bedplates used on 
previous engines, and they claim that a crack 
has never been found in these bedplates. The 
weight of an all-welded bedplate is considerably 
less than that of a cast iron one, but the difference 
in weight of a fabricated structure and cast 
iron frame is not so significant, thus a composite 
design was chosen. The A-shaped columns 
have through-going tierods. Bearing housing 
are made of steel castings which include the 
landings of the tierods. 

Consisting of two parts, the crankshaft is 
of the semi-built type. Thus the crank pin and 
webs for each cylinder are in one piece made of 
cast steel. Each crank web is fitted with a cast 
steel cam holder, to which cam segments for the 
operation of the exhaust valve are fitted. 

Calculation of the torsional vibration of the 
crankshaft was made with the aid of a computer. 
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Specifications of the drawing and the moments 
of inertia were the only information the computer 
required to calculate the torsional rigidity, 
natural vibration, vector quantities and super- 
imposed stresses. ; 

In order to improve the oil distribution in the 
crosshead bearing, tests were made with oil’ 
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Gétaverken’s new engines have a bore of 850 mm 
and a stroke of 1,700 mm. The 10 cylinder 
version develops 23,000 bhp‘at 115 rpm. 
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grooves in the crosshead pins instead of in the 
white metal. These bearings are said to give 
quite sufficient safety margin even at a very high 
rating of turbocharge. 

The piston crown is a forging, and the piston 
is cooled by oil which is forced upwards to the 
piston bottom by a cooling insert. The cylinder 
cover is in two parts, the lower one, forms 
together with the piston top, the combustion 
chamber. This part is water cooled and in 
order to resist the heat is of cast iron. The upper 
portion of the cylinder cover is a steel casting to 
resist the bending stresses occurring. 

Given the largest diameter possible, the exhaust 
valve is centrally placed to give the least resist- 
ance to flow during the exhaust and scavenging 
period. 

With this new engine, Gotaverken’s production 
programme includes engine machineries from 
2,000 to 50,000 b.h.p. 


Burmeister & Wain 


Another interesting large marine diesel engine 
was recently demonstrated by Burmeister and 
Wain at Copenhagen. 

Known as the 84-VT2BF-180, with its 10 
cylinders it develops 21,000 b.h.p. and may be 
overloaded for unlimited periods by 10 per cent. 
For limited periods it may be overloaded by as 
much as 20 per cent, say the makers. The field 
of application for the B & W engines will be 
extended since this type in the 12 cylinder version 
will develop 25,000 b.h.p. 

The 10-cylinder engine shown at Copenhagen 
is the first of nine for installation in tankers of 
45,000 to 50,000 tons deadweight capacity. 
Cylinder bore is 840 mm, the stroke is 1,800 mm. 
21,000 b.h.p. are produced at an r.p.m. of 110. 

This engine was of cast iron construction and 
weighs about 830 tons, but they can be supplied 
as a welded fabrication weighing about 750 tons, 
In the welded design, as well as in cast iron 
design, the frames are made with steel pipes for 
the tie bolts and the centre part of the cross 
girders are made from cast steel. 

Fuel consumption for the engine is given as 
about at full load 158 gm per b.h.p.-hr. The 
mechanical efficiency of this engine with full 
turbocharging by the B & W turbocharging 
system is approximately 90 per cent at full load. 
When B & W put the first turbocharged two- 
stroke diesel engine on the market in 1952, the 
turbocharging degree was limited to an additional 
output of 35 per cent as compared with a non- 
turbocharged engine of the same dimensions, the 
m.e.p. being 8-0 kg per sq. cm as against 6°5 
respectively. In the newest B & W engine types 
the turbocharging degree has been increased so 
that the additional output is now 65 per cent at 
an m.e.p. of 9-5 kg per sq. cm. 

Moving parts in the crankcase follow normal 
B & W practice. The engine has only one 
camshaft, at cooling-water jacket level, giving 
easy access for inspection and cleaning of the 
scavenging air space. 

Lubricating and piston cooling oil is supplied 
from mains running along the engine at the 
platforms. The piston cooling oil is discharged 
through sight glasses built into the crankcase 
doors and led to the outlet pipe in the oil tray. 

The crankcase doors are rigidly bolted on to 
the columns and access to the crankcase for 
inspection normally takes place through smaller 
circular openings. 

To eliminate the risk of crankcase explosions 
being set off by hot surfaces if a fire in the 
scavenging air box should occur, this box has a 
double bottom. 

Pistons are of chrome-molybdenum steel with 
a cast iron carrying ring and cast iron wear 
rings for the piston rings. Six lubricating 
points are provided for the cylinder liners and 
there is a lubricator for each liner. The cylinder 
cover is the usual B & W design with a central 
exhaust valve, starting valve, indicator valve 
and three fuel valves. 

For testing the large diesel engines, a dynamo- 
meter—which is said to be the largest and most 
powerful ever used in Scandinavia—has been 
installed having a braking capacity of 30,000 hp. 
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Burmeister and Wain’s new engines have a bore of 
840 mm and a stroke of 1,800 mm. The 10 
cylinder version develops 21,000 bhp at 110 rpm, 

























Bath or Shower 


T= Ministry of Housing regard the bathroom 
as such an important item in the house that 
they have made arrangements for grants to those 
householders who intend installing one where 
there has not been one hitherto. These grants 
are made under the House Purchase and Housing 
Act, 1959. 

A booklet “Is There a Bathroom in Your 
House?”’’ published by Bilston Foundries 
Limited, Bilston, Staffordshire, gives some guide 
as to what the Act covers in the way of grants 
both as regards the provision of a bathroom (or a 
shower) and as regards mortgages on the pur- 
chase price of the house. Standard grants are 
made for five specific items. 1. The provision 
of a fixed bath or shower in a bathroom. 2. A 
wash-hand basin. 3. A hot water supply to the 
bath, basin. and sink. 4. A water closet. 
5. Satisfactory facilities for storing food. The 
amount of the grant is half the cost providing 
this does not exceed £310. 

The most popular of Bilston baths is the 
Atlanta, made in five lengths from 54 in to 72 in 
and in various colours. It has a flat bottom and 
square exterior making it easy to fit into small 
spaces. Another fitting advantage is that the 
taps can be placed centrally or at a corner. 





The National shower cabinet is made in steel and 
has a base 2 ft 6 in square. 


Also made by the same firm is the Princess bath, 
which is designed to fit into a recess. It has a 
wide rim on the front panel. 

A shower, whether hot or cold, is really 
a totally different form of cleansing to a bath, 
although in cases of really cramped space it can 
do duty for one. The action is more refreshing 
and also usually considerably quicker. Showers 
can be rigged up over a normal bath by the use 
of plastic curtains and either a fixed spray head 
or a flexible pipe with spray head attached. In 
a great number of baths the latter is a standard 
attachment. “ Do-it-yourself’’ kits are advertised 
for installing showers over the bath, including 





plastic material for the curtains which make a 
much lighter and more decorative arrangement 
possible. ae 

The first illustration shows a shower cubicle 
that is supplied as a complete unit. Known as 
the National it is made by Watts Metal Indus- 
tries Limited and distributed by Lotts Equip- 
ment, of 69 Beale Street, Dunstable, Beds. The 
frame is made of planished steel coated by the 
Metalif Zinc process to give high rust resistance. 
It is finished with two coats of white stove 
enamel. With a base of 2ft 6in square the 
National will fit in small bed-sitting rooms and 
since it only weighs 130lb it can be moved 
comparatively easily. It stands 6ft 4in high. 
Three connections are required for hot and cold 













Glass fibre is used for the Halo unit which is 
designed as a corner fitment. 


water supplies and for waste. The two former 
are threaded 4} in and the last is 14 in. 

Supplied with the cabinet are the brass mixer 
taps, waste and shower head all of which are 
chromium plated. The shower needs a minimum 
head of 8 ft for satisfactory operation. At this 
pressure, or above, the jets give a pin point 
spray. The addition of a mixing valve such 
as the Leonard (ENGNG., 25 Nov. ’60, p. 540) 
allows the temperature of the spray to be pre- 
selected and held constant. A plastic curtain 
running on a rust proof rail is used to close the 
entrance. 

The second illustration shows the Halo shower 
made in glass fibre by Reinforced Plastic Develop- 
ments, Middle Street, Shere, Surrey. It is 
designed to fit in a corner of a room, or four can 
be grouped together back to back in a communal 
wash room. It is constructed in three parts 
and weighs approximately 501lb. The overall 
dimensions are 7 ft 6 in high by 3 ft 74, in across 
the front at the base. Standard pipe sizes are 
4 in inlet and 14 in outlet. The area is enclosed 
by a plastic curtain and the unit can be supplied 
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